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EXECUTIVE SUMMARY 

About 9 :38 a . m . , P a c i f i c s tandard t i m e , on December 19 , 1989 , Na t iona l 
R a i l r o a d Passenger C o r p o r a t i o n (Amtrak) passenger t r a i n 708 , c o n s i s t i n g o f 
one locomot ive u n i t and f i v e passenger c a r s , s t r u c k a TAB Warehouse & 
D i s t r i b u t i o n Company t r a c t o r s e m i t r a i l e r in a dense fog a t a highway grade 
c ross ing near S t o c k t o n , C a l i f o r n i a . The c o l l i s i o n d e r a i l e d the locomot ive 
and a l l f i v e passenger c a r s . A f i r e f o l l o w e d the t r a i n impact w i t h the 
t r u c k . 

The grade c r o s s i n g had f l a s h i n g l i g h t s and gates t h a t were f u n c t i o n i n g 
a t th e t ime o f the a c c i d e n t . The e n g i n e e r , f i r e m a n , and t r u c k d r i v e r were 
k i l l e d in the c o l l i s i o n and f i r e . Three o f the 7 t r a i n crewmembers and 49 o f 
th e 150 passengers were i n j u r e d . The t o t a l es t imated damage was $ 2 , 4 3 5 , 0 0 0 . 

The N a t i o n a l T r a n s p o r t a t i o n S a f e t y Board determines the probab le cause 
o f t h i s acc iden t was the f a i l u r e o f the t r u c k d r i v e r t o o p e r a t e h is v e h i c l e a t 
a speed c o n s i s t e n t w i t h the dense fog and t o stop a t the lowered grade 
cross ing g a t e . 

The major s a f e t y issues i n the acc iden t i n c l u d e : 

o Grade c r o s s i n g warning dev ices where s i g h t d i s t a n c e s are f r e q u e n t l y 
reduced by f o g . 

o Standards f o r lamp bulb vo l tages f o r grade c ross ing warning 
d e v i c e s . 

o T r u c k d r i v e r awareness and t r a i n i n g f o r o p e r a t i n g i n dense f o g . 

o I n a b i l i t y o f on-board t r a i n personnel t o communicate w i t h 
d i s p a t c h e r i n emergencies. 

o S u r v i v a l f a c t o r s i n passenger cars concerning the adequacy o f 
s e a t l o c k s , t h e securement o f food s e r v i c e equipment , the 
performance o f luggage r e s t r a i n t s , and the passengers ' i n a b i l i t y 
to e x i t through the v e s t i b u l e doors . 

Recommendations concerning these issues were made t o N a t i o n a l R a i l r o a d 
Passenger C o r p o r a t i o n , A t c h i s o n , Topeka and Santa Fe Rai lway Company, Federal 
Highway A d m i n i s t r a t i o n , C a l i f o r n i a Department o f T r a n s p o r t a t i o n , C a l i f o r n i a 
Pub l ic U t i l i t i e s Commission, TAB Warehouse & D i s t r i b u t i o n Company, C a l i f o r n i a 
Truck ing A s s o c i a t i o n , and Federal R a i l r o a d A d m i n i s t r a t i o n . 

v 



NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D. C. 20594 

RAILROAD ACCIDENT REPORT 

COLLISION OF 
AMTRAK PASSENGER TRAIN NO. 70S 

ON ATCHISONa TOPEKA AND SANTA FE RAILWAY 
WITH TAB WAREHOUSE AND DISTRIBUTION COMPANY 

TRACTOR SEMITRAILER 
STOCKTON, CALIFORNIA 

DECEMBER 19, 1989 

INVESTIGATION 

The Acc ident 

On the morning o f December 19, 1989, Na t iona l R a i l r o a d Passenger 
Corpora t ion (Amtrak) t r a i n 708 , c o n s i s t i n g of a one u n i t locomot ive and f i v e 
Amf lee t I I I (Hor i zon ) passenger c a r s , was eastbound from Oakland, C a l i f o r n i a , 
en rou te t o B a k e r s f i e l d , C a l i f o r n i a , on the t r a c k s o f the Southern P a c i f i c 
T r a n s p o r t a t i o n Company (SP) and the A t c h i s o n , Topeka and Santa Fe Rai lway 
(ATSF). {See f i g u r e 1 . ) 

The conductor t e s t i f i e d a t the S a f e t y Board d e p o s i t i o n proceed ings 1 

t h a t be fore d e p a r t i n g Oakland the engineer and he rev iewed t h e i r t r a c k 
war ran ts and b u l l e t i n s ; however, noth ing was prov ided t h a t informed them 
about the fog in the San Joaquin V a l l e y . Never the less they discussed the fog 
t h a t would be encountered in the San Joaquin V a l l e y as the conductor had 
p r e v i o u s l y heard a weather r e p o r t about the fog c o n d i t i o n s on h is car r a d i o 
w h i l e en r o u t e t o Oakland. T r a i n 708 depar ted Oakland about 0 7 2 5 . 2 

The conductor s t a t e d t h a t i t was a " r o u t i n e t r i p . . . u n t i l s h o r t l y a f t e r 
S t o c k t o n . " Regular s t a t i o n stops were made a t Richmond, M a r t i n e z , and 
Ant ioch f o r passengers . Delays d i d occur a t these stops because o f the 
h o l i d a y passenger t r a f f i c . 

About 48 mi les west o f Stockton a dense fog was encountered as t r a i n 708 
en te red the San Joaquin V a l l e y near M a r t i n e z . However, the conductor s t a t e d 
t h a t the fog caused no o p e r a t i o n a l de lay o f the t r a i n and " t h a t p a r t i c u l a r 
fog c o n d i t i o n d i d n ' t w a r r a n t . . . i n my o p i n i o n , a s lowing o f the speed o f the 
t r a i n . " 

S e e a p p e n d i x A . 

A I L t i m e s a r e l o c a l t i m e . P a c i f i c s t a n d a r d t i m e , a n d b a s e d o n t h e 
2 4 - h o u r c l o c k . 
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F igure l . - - D i a g r a m o f Amtrak T r a i n 708 rou te beween r o u t e between Oakland and 
B a k e r s f i e l d and TAB T r a c t o r s e m i t r a i l e r between Fontana and S t o c k t o n / O a k d a l e . 
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T r a i n 708 a r r i v e d in a dense fog at Stockton about 15 minutes l a t e a t 
0924. Whi le t r a i n 708 was in the Stockton s t a t i o n , Amtrak t r a i n 7 1 1 , 
o p e r a t i n g westbound from B a k e r s f i e l d to Oakland, a r r i v e d on an ad jacent 
t r a c k , but could not e n t e r the s t a t i o n u n t i l t r a i n 708 c l e a r e d the p l a t f o r m . 
The engineer o f t r a i n 711 s t a t e d t h a t he stopped h is locomot ive beside the 
locomot ive o f t r a i n 708 and t a l k e d w i t h the t r a i n 708 crew. The eng ineer of 
t r a i n 711 s t a t e d t h a t they discussed "how bad the fog was" and the 
" t e r r i b l e " weather c o n d i t i o n s . 

T r a i n 708 depar ted Stockton w i t h about 150 passengers; no d e p a r t u r e t ime 
was r e p o r t e d . The conductor es t imated t h a t the t r a i n was t r a v e l l i n g about 
70 mph t o w a r d t h e M a r i p o s a Road 3 grade c ross ing about 6 m i les 
( g e o g r a p h i c a l l y ) southeast o f S t o c k t o n . Both the conductor and a s s i s t a n t 
conductor s t a t e d t h a t they heard the locomot ive horn warning s igna l f o r the 
grade c r o s s i n g . The a s s i s t a n t conductor , who was s tand ing in the a i s l e o f 
th e second coach, s t a t e d t h a t w i t h i n "15 t o 20 seconds" a f t e r the warning 
s igna l f o r the c ross ing he f e l t the t r a i n brakes "go i n t o emergency and 
e v e r y t h i n g lu rched f o r w a r d . . . n o more than 2 seconds 1 a t e r t h e r e was an 
impact" and the t r a i n d e r a i l e d . 

As the t r a i n approached the grade cross ing from the west , a t r a c t o r 
s e m i t r a i l e r ( t r u c k ) owned and operated by the TAB Warehouse & D i s t r i b u t i o n 
Company (TAB) o f Fontana, C a l i f o r n i a , was approaching the c ross ing from the 
e a s t . The t r u c k was en r o u t e t o Stockton from Oakdale . The t r u c k entered 
the c ross ing from the e a s t . (See f i g u r e 2 . ) The t r a i l e r (van) was loaded 
w i t h boxes o f 1-pound sans o f choco la te syrup. The d r i v e r was the on ly 
occupant o f the t r u c k . 

The locomot ive s t r u c k the t r u c k and sheared o f f about 15 f e e t o f the 
van f r o n t causing i t s contents t o be d ispersed over the ground and i n t o the 
i n t e r i o r and onto the e x t e r i o r o f the locomot ive and the f i r s t two passenger 
c a r s . Two persons in another t r u c k wi tnessed the c o l l i s i o n . These wi tnesses 
s t a t e d t h a t they had been f o l l o w i n g the a c c i d e n t t r u c k f o r about 3 m i les 
"probably two and a h a l f t r u c k lengths behind h i m . " The d r i v e r o f the 
w i tness t r u c k s t a t e d "we came up on the c r o s s i n g , and a l l a t once I caught a 
g lance o f t h e t r a i n out o f t h e corner o f my e y e . " They a lso s t a t e d t h a t a t 
the t ime o f the c o l l i s i o n t h e i r v i s i b i l i t y was about 150 f e e t and the gates 
and l i g h t s were not work ing . However, the engineer o f t r a i n 711 s t a t e d t h a t 
when h i s t r a i n had passed through the cross ing area about 30 minutes e a r l i e r 
h is v i s i b i l i t y had been about one car l e n g t h (about 85 f e e t ) and the grade 
cross ing warning dev ices were work ing . 

M a r i p o s a R o a d i s a t w o L a n e u n d i 
a s S a n J o a q u i n C o u n t y R o a d J 7. T h e 
w a y s i d e f l a s h i n g l i g h t s , c a n t i l e v e r e d 
h i g h w a y a d v a n c e w a r n i n g s i g n s . 

v i d e d e a s t - w e s t p a v e d r o a d d e s i g n a t e d 
g r a d e c r o s s i n g h a s a u t o m a t i c g a t e s , 

f l a s h i n g l i g h t s , a b e l l , a n d s t a n d a r d 
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Figure 2- -Diagram of c ross ing /dera i lment s i t e . 
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The c o l l i s i o n d e r a i l e d the locomot ive and a l l f i v e passenger c a r s . A 
f i r e ensued a f t e r the t r a i n c o l l i d e d w i t h the t r u c k . The acc iden t t r u c k l e f t 
t i r e marks about 6 f e e t long about 50 f e e t from the c r o s s i n g . The t r a i n 
came to r e s t about 480 f e e t eas t o f the c r o s s i n g . The e n g i n e e r , f i r e m a n , and 
t r u c k d r i v e r were k i l l e d in the c o l l i s i o n and f i r e . The body o f the engineer 
was found on the ground ad jacen t to the l o c o m o t i v e , and the body o f the 
f i reman was found in the locomot ive cab. The t r a c t o r and the f r o n t s e c t i o n 
o f th e s e m i t r a i l e r were destroyed and s c a t t e r e d about the c ross ing a r e a . The 
body o f th e t r u c k d r i v e r was found about 250 f e e t eas t o f the c r o s s i n g . 

Emergency Response 

The C a l i f o r n i a Highway Pa t ro l (CHP) Stockton area communications c e n t e r 
r e c e i v e d a te lephone c a l l from a r e s i d e n t near the acc iden t scene a t 0938 . 
CHP immediate ly d ispa tched p e r s o n n e l 4 and requested a s s i s t a n c e from the 
Stockton P o l i c e Department . CHP assumed overa l1 command o f the acc iden t 
s i t e . 

The Stockton p o l i c e r e c e i v e d an acc ident r e p o r t c a i 1 on the 911 
emergency n o t i f i c a t i o n te lephone l i n e , immediate ly t r a n s f e r r e d the c a l l to 
th e Stockton F i r e Department (SFD) , and advised the San Joaquin County 
communications c e n t e r . Nine l o c a l f i r e departments were d ispa tched between 
0940 and 1014. S ix ambulances from Stockton and f i v e ambulances from the 
county were a lso d ispa tched t o the acc ident scene. The acc iden t occurred in 
th e C o l l e g e v i l l e V o l u n t e e r F i r e Department d i s t r i c t , which was the f i r s t 
responders t o a r r i v e on scene a t 0958 . A l l o ther d ispa tched u n i t s were on 
scene by 1043. 

When the SFD a r r i v e d they e s t a b l i s h e d a j o i n t i n c i d e n t command system 
( ICS) o f f i r e suppression and rescue a c t i v i t i e s w i t h the CHP assigned the 
r o l e o f i n c i d e n t command. The SFD immediate response t o e x t i n g u i s h the 
burning locomot ive was to use water only from a s i n g l e 1 1 / 2 - i n c h hand l i n e . 
The f i r e was fed by d i e s e l f u e l t h a t had escaped from the r u p t u r e d locomot ive 
f u e l t a n k . The d i e s e l f u e l pooled in and under the locomot ive t h a t was l y i n g 
in a depress ion a d j a c e n t to the t r a c k . Because the seat o f the f i r e was 
i n a c c e s s i b l e , the use o f water proved i n e f f e c t i v e , and an aqueous f i l m 
forming foam agent was then used. The f i r e was e x t i n g u i s h e d in about 
2 1/2 hours . 

The emergency medical and rescue a c t i v i t i e s used ambulance paramedics 
and f i r e f i g h t e r s . Un in ju red and s l i g h t l y i n j u r e d (ambula tory ) passengers 
were taken to a b u i l d i n g near the acc ident scene f o r i d e n t i f i c a t i o n and 
t r i a g e . Passenger i d e n t i f i c a t i o n was necessary s ince t r a i n 708 was an 
unreserved t r a i n and had no passenger man i fes t a v a i l a b l e . The i n j u r e d were 
t r a n s p o r t e d to f i v e area h o s p i t a l s . The t h r e e f a t a l i t i e s were taken t o the 
morgue by the San Joaquin County coroner . 

T h e CHP M u I t i d i s c i p l i n a r y A c c i d e n t I n v e s t i g a t i o n T e a m ( W A I T ) a s s i s t e d 
i n t h e i n v e s t i g a t i o n b y l o c a t i n g v a r i o u s i t e m s o f e v i d e n c e a n d p r o v i d i n g 
L a b o r a t o r y t e s t i n f o r m a t i o n . 
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Both the C i t y o f Stockton and San Joaquin County d i s a s t e r p lans were 
implemented in response t o the a c c i d e n t . When the acc iden t o c c u r r e d , many o f 
th e c o u n t y ' s f i r e c h i e f s were a t t e n d i n g an ICS t r a i n i n g c l a s s about 5 m i les 
from th e a c c i d e n t . The t r a i n i n g i n s t r u c t o r began the c l a s s w i t h a scenar io 
o f a t r a i n a c c i d e n t t h a t happened near the ac tua l acc iden t s i t e . 

On January 4 , 1990, agencies t h a t had p a r t i c i p a t e d in t h e emergency 
response h e l d a c r i t i q u e and d e b r i e f i n g sess ion . They d iscussed problem 
areas i n v o l v i n g t h e t r a i n i n g and l i m i t e d exper ience i n t h e ICS, the 
a v a i l a b i l i t y o f ICS i d e n t i f i c a t i o n v e s t s , and the i n i t i a l r a d i o 
i n c o m p a t i b i l i t y e x p e r i e n c e d . These problems were considered minor and were 
r e s o l v e d d u r i n g the on-scene response a c t i v i t i e s . The c r i t i q u e session 
r e s u l t e d in the d e c i s i o n o f the San Joaquin County O f f i c e o f Emergency 
S e r v i c e s (OES) t o implement the S t a t e OES C a l i f o r n i a On-Scene C o o r d i n a t i o n 
Frequency (CALCORD) f o r use by a l l county agenc ies . The CALCORD enables 
f i r e , p o l i c e , emergency s e r v i c e p e r s o n n e l , and o ther a f f i l i a t e d agencies to 
have a common on-scene VHF frequency to a s s i s t in using the ICS. 

I n j u r i e s 

I n . i u r i e s Amtrak Employees Passengers Truck T o t a l 

F a t a l 2 0 1 3 
Ser ious 1 7 0 8 
Minor 2 42 0 44 
None 2 1 0 1 * 0 103 
T o t a l 7 150* 1 158 

• E s t i m a t e prov ided by Amtrak. 

T r a i n I n f o r m a t i o n 

G e n e r a l - - T r a i n 708 i s one o f s i x d a i l y passenger t r a i n s opera ted on 
the San Joaquin r o u t e between Oak!and and B a k e r s f i e l d , C a i i f o r n i a . The 
s e r v i c e i s f i n a n c e d in p a r t through funds made a v a i l a b l e by the C a l i f o r n i a 
Department o f T r a n s p o r t a t i o n (CALTRANS). On December 19 , 1989, t r a i n 708 was 
in t h i s o r d e r : a s i n g l e locomot ive u n i t , two coaches, one food s e r v i c e car 
( h a l f - d i n e t t e , h a l f - c o a c h ) , and two coaches. 

The locomot ive was a s i n g l e 3 ,000 horsepower, d i e s e l - e l e c t r i c passenger 
u n i t , type F -40 -PH, manufactured by the E l e c t r o - M o t i v e D i v i s i o n o f the 
General Motors C o r p o r a t i o n . The u n i t was equipped w i t h 26L brake equipment, 
a Barco speed r e c o r d e r , and a Nathan f i v e - c h i m e a i r h o r n / w h i s t l e . The 
locomot ive had an 1 ,800 g a l l o n d i e s e l f u e l tank and a 243 g a l l o n lube o i l 
t a n k . The A - l p i l o t charg ing c u t - o f f v a l v e was removed f o r t e s t i n g t o the 
Westinghouse A i r Brake f a c i l i t y i n V a c a v i l l e , C a i i f o r n i a , and the S a f e t y 
Board l a b o r a t o r y in Washington, D . C . , t o determine whether the eng ineer or a 
t r a i n l i n e s e p a r a t i o n a p p l i e d the t r a i n ' s emergency b r a k e s . 
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The Hor izon passenger equipment was making i t s second r o u n d - t r i p in 
revenue s e r v i c e on the San Joaquin r o u t e . The passenger equipment i s p a r t o f 
the new Hor izon f l e e t o f 104 cars b u i l t f o r Amtrak by Bombardier , I n c . , o f 
B o u c h e r v i l l e , Quebec, Canada. 5 The Hor izon car bodies are based upon a 
Pullman Company d e s i g n . 6 The e n t i r e car body and e x t e r i o r sheath ing i s 
aluminum, except f o r the s t e e l underframe s t r u c t u r e and c o l l i s i o n p o s t s . The 
underframe s t r u c t u r e c o n s i s t s o f the c e n t e r s i l l , c r o s s - b e a r e r s , f l o o r 
members, and end underframe assembly. Each car weighs about 116 ,500 pounds. 
Amtrak 's a s s i s t a n t c h i e f mechanical o f f i c e r (ACMO) t o l d S a f e t y Board 
i n v e s t i g a t o r s t h a t s t a i n l e s s s t e e l equipment o f a s i m i l a r des ign weighs about 
104 ,000 pounds. Amtrak s t a t e d t h a t the major weight d i f f e r e n c e i s because o f 
the type o f t r u c k used on the equipment. 

The Hor izon cars have a i r b r a k e equipment t o c o n t r o l the a i r b r a k e 
o p e r a t i o n . The system performs al 1 t r a i n brak ing f u n c t i o n s p n e u m a t i c a l l y 
w i t h o u t e l e c t r i c a l a p p l i c a t i o n . The Hor izon cars have 1 1 H" type t i g h t l o c k 
c o u p l e r s . 

On December 2 2 , 1989 , a f u l l - s e r v i c e brake t e s t was made on a l l cars 
(except coach AMTK 54045 which had s u b s t a n t i a l underframe damage). S a f e t y 
Board i n v e s t i g a t o r s observed the movement o f the brake c y l i n d e r p i s t o n on 
each c a r , but could not observe the ac tua l brake a p p l i c a t i o n on any car 
because o f the damage t o the t r u c k mounted brake components. 

Depending on the car c o n f i g u r a t i o n , the coach cars p r o v i d e s e a t i n g f o r 
77 t o 82 passengers, and the food s e r v i c e car prov ides s e a t i n g f o r 49 t o 51 
passengers . A l l seats a re double w id th (double occupancy) w i t h an armrest 
a t th e end o f each s e a t . Sea t ing u n i t s are mounted on a lower frame t h a t i s 
supported at the s ide frame and by a pedesta l a t the a i s l e and can be locked 
i n t o p o s i t i o n t o f ace e i t h e r forward or r e a r w a r d . The seat u n i t s unlock by 
depress ing a pedal a t the top o f the pedesta l and r o t a t i n g the seat u n i t to 
the a l t e r n a t e f a c i n g p o s i t i o n u n t i l i t snaps i n t o the locked p o s i t i o n . A l l 
seats and s e a t l o c k s i n the Hor izon equipment are manufactured by Coach and 
C a r . 7 

Overhead luggage shelves about 2 f e e t wide are l o c a t e d along the 
s i d e w a l l s over the s e a t i n g a r e a s . Luggage r e s t r a i n t s are prov ided t h a t are 
made o f square metal t u b i n g extended about 4 inches above the s h e ! f and 
f a s t e n e d along the 1ength of the overhead s h e l f l i p . V e r t i c a l d i v i d e r s , 
a lso o f square metal t u b i n g , are spaced about every 10 f e e t on the overhead 

T h e c o a c h e s w e r e d e l i v e r e d t o A m t r a k i n N o v e m b e r 1 9 8 9 , a n d t h e f o o d 
s e r v i c e c a r w a s d e l i v e r e d i n J u l y 1 9 8 9 . 

6 B o m b a r d i e r , I n c . , o b t a i n e d t h e P u l l m a n d e s i g n w h e n i t p u r c h a s e d 
P u l l m a n T e c h n o l o g y , I n c . , i n 1 9 8 6 . 

7 C o a c h a n d C a r i s t h e m a n u f a c t u r e r a n d s u p p l i e r o f t h e s e a t i n g u n i t s 
u s e d i n A m t r a k ' s A m f l e e t I I a n d H o r i z o n e q u i p m e n t S e e a p p e n d i x C f o r C o a c h 
a n d C a r s e a t l o c k m e c h a n i s m d e s i g n . 
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s h e l v e s . At the car ends are s torage shelves t h a t can a lso be used f o r 
luggage s t o r a g e ; no luggage r e s t r a i n t s are prov ided f o r these s h e l v e s . 

Passenger en t rance t o the i n t e r i o r of a car i s through a s ide v e s t i b u l e 
door . Amtrak 's ACMO s t a t e d t o S a f e t y Board i n v e s t i g a t o r s t h a t the Hor izon 
cars have a l a t c h l o c a t e d a t the upper i n t e r i o r corner o f the v e s t i b u l e door 
t o " p r e v e n t , p a r t i c u l a r l y , c h i l d r e n from opening the door w h i l e the t r a i n was 
in m o t i o n . . . w e [Amtrak] have n u l l i f i e d the access from the e x t e r i o r o f the 
c a r . " The Amtrak o f f i c e r a lso s t a t e d t h a t no thought was g iven t o p r o v i d i n g 
an o u t s i d e l a t c h t o correspond w i t h the i n s i d e l a t c h t h a t would have a l lowed 
ou ts ide en t rance s ince "we took the design from the Amf lee t [passenger 
c a r s ] . . , w e had no p r o b l e m s . . . a n d they had been running f o r 7 or 8 y e a r s . " 

Damaqes-- in the d e r a i l m e n t the locomot ive u n i t (#236 ) separa ted from 
th e passenger cars and tu rned 180 degrees coming t o r e s t on the f i reman 
( l e f t ) s ide in a t r a c k s i d e d i t c h . (See f i g u r e 2 . ) The cab compartment and 
nose o f the locomot ive s u f f e r e d c o l l i s i o n damage. The r o o f o f the cab was 
d i s p l a c e d downward so t h a t the top o f the w i n d s h i e l d opening was j u s t above 
hood l e v e l . Both w i n d s h i e l d ha lves and s ide g lass had been d i s p l a c e d from 
t h e i r o r i g i n a l p o s i t i o n . The i n t e r i o r susta ined e x t e n s i v e f i r e damage both 
in the cab and engine room compartments. The f i r e damaged a l l gauges, 
c o n t r o l v a l v e s , and r e l a y s , as w e l l as consuming the Barco speed r e c o r d e r 
paper t a p e . The t r u c k s separated from the 1ocomoti ve i n the dera i1ment 
r e s u l t i n g i n e x t e n s i v e damage to the t r u c k f rames, b e a r i n g s , and t r a c t i o n 
motors . (See f i g u r e 3 . ) 

The f i v e passenger cars d e r a i l e d at va ry ing a n g l e s . The f i r s t c a r , 
coach AMTK 54045, susta ined the most severe damage. (See f i g u r e 4 . ) Th is 
c a r separa ted from t he locomot ive and the second c a r . I t came t o r e s t i n an 
u p r i g h t p o s i t i o n a t r i g h t angles t o the t r a c k w i t h a l a r g e gaping hole in the 
r i g h t s ide o f i t s t r a i l i n g end. The second c a r , coach AMTK 54064 , came to 
r e s t on i t s s i d e . I t was separated f rom, but in l i n e w i t h , the t h i r d c a r . 
The t h i r d , f o u r t h , and f i f t h cars (AMTK 53000, AMTK 54057, and AMTK 54063) 
d e r a i l e d i n g e n e r a l l y an u p r i g h t p o s i t i o n and d i d not s e p a r a t e . The second 
through f i f t h cars had minor i n t e r i o r and e x t e r i o r damage t o s a f e t y 
a p p l i a n c e s , t r u c k f rames , and aluminum car bod ies . Amtrak determined t h a t 
th e damage t o #236 and AMTK 54045 was so severe t h a t they would not be 
r e p a i r e d . 

About 1,400 f e e t o f t r a c k was damaged. The p r e f a b r i c a t e d t i m b e r p lank 
c ross ing r e c e i v e d on ly minor damage. The westbound t r a f f i c c ross ing ga te arm 
was broken. A s e c t i o n o f the c ross ing gate arm and the a t tached red warning 
l i g h t s had been broken from the cross ing gate arm. The s igna l ins t rument 
case i n c l u d i n g i t s contents o f c o n t r o l equipment was a lso damaged. 

V e h i c l e I n f o r m a t i o n 

G e n e r a l - - T h e t r u c k was owned and operated by TAB Warehouse & 
D i s t r i b u t i o n Company o f Fontana, C a l i f o r n i a . The v e h i c l e s p e c i f i c a t i o n da ta 
sheet showed a combinat ion weight o f 33 ,390 pounds as the t r u c k ' s empty 
w e i g h t . The load o f choco la te syrup weighed 44 ,730 pounds. 



F igure 3 - - F r o n t end o f locomot ive o f t r a i n 708 . 



F igure 4 - - S i d e damage t o Amtrak 54045. 
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T r a c t o r - - T h e t h r e e a x l e c a b - o v e r - e n g i n e t r a c t o r was manufactured in 1983 
by th e General Motors C o r p o r a t i o n . I t was equipped w i t h power s t e e r i n g , a 
s l e e p e r , a 350-horsepower 6 - c y l i n d e r Cummins d i e s e l e n g i n e , a F u l l e r 
Roadranger RT 12610 10-speed t r a n s m i s s i o n , and two 1 5 0 - g a l l o n f u e l t a n k s . The 
maximum speed f o r the combinat ion v e h i c l e according t o c a l c u l a t i o n s based on 
t i r e s i z e , engine rpm, t ransmiss ion g e a r s , and d r i v e a x l e r a t i o was 72 mph a t 
2100 rpm. 

S e m i t r a i 1 e r - - T h e s e m i t r a i l e r was a 1987 model r e f r i g e r a t e d van 48 f e e t 
long and 102 inches wide manufactured by Pullman T r a i l m o b i l e . The t o t a l 
l e n g t h o f the t r a c t o r - s e m i t r a i l e r combinat ion was 58 f e e t 7 i n c h e s . 

Pos tacc ident i n s p e c t i o n showed t h a t both the t r a c t o r and t r a i l e r were 
equipped w i t h a s tandard f o u r spr ing suspension system, a i r - m e c h a n i c a l 
s e r v i c e b r a k e s , and r a d i a l t i r e s on a l 1 a x l e s . Tread depth v a r i ed from 
8 /32 inch t o 18 /32 inch (Federa l and S t a t e minimum i s 2 / 3 2 i n c h ) . T i r e a i r 
pressure v a r i e d from 80 t o 90 psi ( r a t e d pressure i s 85 t o 95 p s i ) f o r the 
t i r e s t h a t he ld a i r . A l l t r a i l e r t i r e s s t i l l had a i r i n them as d i d t h r e e o f 
th e e i g h t t i r e s on the d r i v e a x l e s ( f i v e were d e f l a t e d ) . T i r e s on the 
s t e e r i n g a x l e were dest royed i n the a c c i d e n t . The brake pushrod t r a v e l was 
measured on a l l a x l e s except the s t e e r i n g a x l e due t o i t s e x t e n s i v e damage. 
Measurements v a r i e d from 1 3 / 8 inch t o 1/2 i n c h . Manufac turers recommend 
t h a t brakes w i t h type 30 chambers, as on t h i s v e h i c l e , be a d j u s t e d when the 
pushrod t r a v e l reaches 2 inches . The brake l i n i n g s on the combinat ion 
v e h i c l e v a r i e d from 10 /32 inch t o 23 /32 inch (Federa l and S t a t e minimum i s 
1/4 i n c h ) . The l a s t maintenance on the t r a c t o r was on December 12 , 1989, 
when a dash l i g h t was r e p a i r e d , a headlamp was r e p l a c e d , the r e a r 
d i f f e r e n t i a l was a d j u s t e d , and o i l was added. P r e v e n t i v e maintenance on the 
s e m i t r a i l e r was on November 2 8 , 1989. 

Damages--The t r a c t o r was dest royed in the col 1 i s i o n . The burned 
s t e e r i n g w h e e l , brake and a c c e l e r a t o r p e d a l s , and one door were separated 
and impacted a g a i n s t the f r o n t o f the locomot ive . (See f i g u r e 3 . ) A l l t h r e e 
o f th e t r a c t o r a x l e s were separated from the c h a s s i s , and both 1 5 0 - g a l l o n 
f u e l tanks were separa ted and r u p t u r e d . No evidence o f burning was found on 
the f u e l t a n k s . Both c o u n t e r s h a f t s from the main t ransmiss ion gear box had 
broken t e e t h on the second and f i f t h g e a r s . V isua l examinat ion o f the r e a r 
t r a c t o r lamps i n d i c a t e d t h a t both the running 1 i g h t s and b rak ing lamp 
f i l a m e n t s showed s t r e t c h i n g and d e f o r m a t i o n . 

The f r o n t 15 f e e t o f the 4 8 - f o o t t r a i l e r was d e s t r o y e d . The b rak ing 
lamp f i l a m e n t s from the t r a i l e r showed no signs o f any d e f o r m a t i o n . 

T r a i n and V e h i c l e Damage Est imate 

Amtrak, ATSF, and TAB prov ided the f o l l o w i n g e s t i m a t e o f damages based 
on replacement c o s t s : 

R a i l r o a d equipment $ 
R a i l r o a d t r a c k / s i g n a l s $ 
Truck and load $. 

$ 2 , 2 2 5 , 0 0 0 
$ 80 ,000 
$ 130 ,000 
$ 2 , 4 3 5 , 0 0 0 T o t a l $ 
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Train Crew and On-Board Service Personnel Information 
The t r a i n crew cons is ted o f an e n g i n e e r , f i r e m a n , conductor , and 

a s s i s t a n t c o n d u c t o r . 8 The on-board s e r v i c e personnel c o n s i s t e d o f t h r e e 
Amtrak employees. Al though these employees had prev ious r a i l r o a d exper ience 
they had not worked t o g e t h e r on a r e g u l a r b a s i s . The t r a i n crew had opera ted 
over t h i s t e r r i t o r y b e f o r e ; however, t r a i n 708 was a new assignment f o r each 
crewmember. 9 

The Amtrak crew r e g i s t e r showed t h a t the crewmembers had a l l r e p o r t e d 
f o r work about 0655 on the morning o f the a c c i d e n t . Each had been o f f duty 
from about 12 hours 50 minutes ( f i r e m a n ) t o about 32 hours 16 minutes 
( a s s i s t a n t c o n d u c t o r ) . The on-board s e r v i c e personnel r e p o r t e d f o r work 
about 0500 . 

Amtrak personnel records showed t h a t the eng ineer , f i r e m a n , conductor , 
and a s s i s t a n t conductor were q u a l i f i e d on the General Code o f Opera t ing 
Rules (GC0R) and t h e i r examinat ion dates were c u r r e n t . Amtrak o f f i c e r s 
s t a t e d dur ing the i n v e s t i g a t i o n t h a t the on-board s e r v i c e personnel had 
p a r t i c i p a t e d in severa l emergency procedure t r a i n i n g c l a s s e s . These inc luded 
an o r i e n t a t i o n a t the t ime the new Horizon passenger cars were put in 
s e r v i c e . The s e r v i c e a t t e n d a n t who was s e r i o u s l y i n j u r e d i n th e acc iden t 
s t a t e d t h a t the l a s t t r a i n i n g c l a s s she at tended was about 5 months before 
the a c c i d e n t . 

The company medical records f o r th e t r a i n crewmembers showed no evidence 
o f medical problems. 

Truckdriver Information 

The t r u c k d r i v e r 1 0 was an employee o f TAB and had an assigned d e l i v e r y 
schedule t h a t inc luded l o c a t i o n s on the Fontana /Stockton /Oakda le r o u t e . He 
had a v a l i d C a l i f o r n i a d r i v e r l i c e n s e a u t h o r i z i n g him t o o p e r a t e th e type o f 
equipment i n v o l v e d i n the a c c i d e n t . In 1983 he had passed both a Department 
o f T r a n s p o r t a t i o n exam on Motor C a r r i e r S a f e t y Regula t ions and an o v e r - t h e -
road d r i v i n g s k i l l s t e s t . He was c e r t i f i e d again i n 1989 w i t h a second 
w r i t t e n exam and road t e s t because o f the Federal commercial d r i v e r s l i c e n s e 
law adopted by C a l i f o r n i a f o r a commercial d r i v e r s l i c e n s e . A rev iew o f h is 
C a l i f o r n i a d r i v i n g record showed f o u r o f fenses s ince 1987: t h r e e moving 
v i o l a t i o n s f o r exceeding the 55-mph maximum speed 1 i m i t f o r a t r a c t o r 

S e e a p p e n d i x 8 f o r m o r e d e t a i l e d p e r s o n n e l i n f o r m a t i o n . 

o 
A m t r a k i n i t i a t e d a t h i r d S a n J o a q u i n d a i l y t r a i n ( t r a i n 7 0 8 / 7 0 9 ) f o r 

s e r v i c e b e g i n n i n g D e c e m b e r 1 7 , 1 9 8 9 , u s i n g t h e n e w H o r i z o n p a s s e n g e r 
e q u i p m e n t . 

S e e a p p e n d i x B f o r m o r e d e t a i l e d p e r s o n n e l i n f o r m a t i o n . 
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s e m i t r a i l e r and one log book v i o l a t i o n f o r exceeding the hours o f s e r v i c e 
p r o v i s i o n s f o r d u t y . 

The t r u c k d r i v e r had been o f f work from 1245 on Sa tu rday , December 16, 
1989, u n t i l he r e p o r t e d to Fontana about 2300 on Monday, December 18, 1989. 
His a c t i v i t i e s on those days i s unknown. His roommate r e p o r t e d t h a t the 
t r u c k d r i v e r went t o bed Sunday evening and was s t i l l as leep at 0500 . His 
company medical records showed no evidence o f medical problems. 

Acc ident S i t e I n f o r m a t i o n 

The r a i l road between Stockton and the acc iden t s i t e i s s i t u a t e d 
g e o g r a p h i c a l l y in about a nor th to south d i r e c t i o n , but f o r ATSF t r a i n 
movement o p e r a t i o n s i t was considered as an eastbound and westbound d i r e c t i o n 
r e s p e c t i v e l y . 1 1 Mar iposa Road crossed the s i n g l e t r a c k o f the ATSF a t grade 
i n an e a s t / w e s t geographic d i r e c t i o n . The r a i l r o a d l o c a t i o n f o r the Mariposa 
Road grade' c ross ing i s m i lepos t (MP) 1 1 1 4 . 7 , C a l i f o r n i a D i v i s i o n , Stockton 
S u b d i v i s i o n . 

T r a c k , Wavside, and Crossing S i g n a l s - - T h e s i n g l e main t r a c k was 
des ignated as Class 5 t r a c k according t o the Federal R a i l r o a d A d m i n i s t r a t i o n 
(FRA) Track S a f e t y S tandards . Although FRA Class 5 t r a c k permi ts 90 mph f o r 
passenger t r a i n s and 80 mph f o r f r e i g h t t r a i n s , the ATSF a u t h o r i z e d 
t i m e t a b l e speed was 79 mph and 55 mph r e s p e c t i v e l y . 1 2 The t r a c k i s s t r a i g h t 
f o r a t l e a s t 2 m i les on e i t h e r s ide o f the grade c r o s s i n g . The t r a c k 
g r a d i e n t i s . 1 percen t ascending f o r eastbound t r a i n s approaching the grade 
c r o s s i n g . A w h i s t l e p o s t , which des ignates the p o i n t a t r a i n must begin 
sounding a c ross ing warning s i g n a l , i s l o c a t e d 1,967 f e e t in advance o f the 
c ross ing f o r eastbound t r a i n movements. 

A C e n t r a l i z e d T r a f f i c Contro l (CTC) system c o n t r o l s the wayside s i g n a l s 
and t r a c k switches t h a t the d i s p a t c h e r operates through a compute r -ass is ted 
c o n t r o l machine l o c a t e d in San Bernadino, C a l i f o r n i a . The computer records 
a l l c o n t r o l l e d s igna l and t r a c k switch changes a t des ignated c o n t r o l p o i n t s . 
The computer record f o r the movement o f t r a i n 708 on the day o f the acc iden t 
i n d i c a t e d t h a t t r a i n 708 en te red a c o n t r o l p o i n t l o c a t e d 7 ,309 f e e t west o f 
th e east end o f Walnut s i d i n g 1 3 a t 0 9 : 3 4 : 4 5 and e n t e r e d the i n t e r l o c k i n g 
c o n t r o l p o i n t a t 0 9 : 3 5 : 4 9 moving eastbound towards Mariposa Road. 

In 1948 b a c k - t o - b a c k mast mounted automat ic f l a s h i n g l i g h t s i g n a l s were 
i n s t a l l e d at the Mariposa Road grade c r o s s i n g . In 1973 two c a n t i l e v e r e d 
mounted automat ic f l a s h i n g l i g h t s i g n a l s w i t h b e l l s and automat ic ga te 
mechanisms w i t h 2 7 - f o o t 6 - i n c h ga te arms and l i g h t s were added t o the 

1 1 A l t h o u g h t h e a c c i d e n t s i t e w a s L o c a t e d 6 m i t e s g e o g r a p h i c a l L y s o u t h 
o f S t o c k t o n , i t s r a i l r o a d L o c a t i o n w o u L d b e c o n s i d e r e d e a s t o f S t o c k t o n . 

1 2 A T S F S y s t e m T i m e t a b l e N o . 1 , e f f e c t i v e S u n d a y , O c t o b e r 2 9 , 1 9 8 9 , 
C a l i f o r n i a D i v i s i o n , S t o c k t o n S u b d i v i s i o n , S p e c i a l I n s t r u c t i o n N u m b e r 1 . 

T h e e a s t e n d o f W a l n u t s i d i n g i s a b o u t MP 1 1 1 6 
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e x i s t i n g warning dev ices t o accommodate a widening o f the highway. The mast 
and c a n t i l e v e r e d mounted f l a s h i n g l i g h t s were 2 5 - w a t t 1 0 - v o l t lamp bulbs w i t h 
8 3 / 8 - i n c h and 12 - inch red roundels ( l e n s ) r e s p e c t i v e l y . The warning system 
was c o n t r o l l e d by d i r e c t c u r r e n t ( d . c . ) t r a c k c i r c u i t s and a "Harmon model 
1140-B" motion d e t e c t o r . 1 4 

The Mariposa Road c ross ing warning system was designed t o a c t i v a t e to 
p rov ide the m o t o r i s t w i t h an advance warning t ime o f 32 seconds f o r eastbound 
t r a i n s and 28 seconds f o r westbound t r a i n s when the t r a i n s are o p e r a t i n g a t 
79 mph. The cross ing warning system w i l l a c t i v a t e when an eastbound t r a i n 
e n t e r s the s t a r t c i r c u i t 3 ,724 f e e t west o f the c ross ing or a westbound t r a i n 
e n t e r s the s t a r t c i r c u i t 3 ,237 f e e t east o f the c r o s s i n g . When a t r a i n 
e n t e r s the s t a r t c i r c u i t the c ross ing warning system l i g h t s begin t o f l a s h , 
and th e p e d e s t r i a n b e l l s r i n g . About 3 seconds a f t e r a c t i v a t i o n , the gates 
begin t h e i r descent which takes an a d d i t i o n a l 14 seconds. I t took 17 seconds 
f o r both ga te arms o f the c ross ing warning system t o move from the v e r t i c a l 
t o h o r i z o n t a l p o s i t i o n . 

The Federal Highway A d m i n i s t r a t i o n (FHWA) "Manual On Uniform T r a f f i c 
Control Devices (MUTCD)," Sec t ion 8C-5 , " T r a i n D e t e c t i o n , " s t a t e s t h a t 
c i r c u i t s c o n t r o l l i n g automat ic f l a s h i n g l i g h t s i g n a l s s h a l l p r o v i d e f o r a 
minimum o p e r a t i o n o f 20 seconds before the a r r i v a l o f a t r a i n . The 
C a l i f o r n i a Pub l ic U t i l i t i e s Commission (CPUC) r e g u l a t i o n s , prov ided by 
C a l i f o r n i a General Order No. 7 5 - C , govern the p r o t e c t i o n o f grade c r o s s i n g s . 
These r e q u i r e c ross ing s i g n a l s be a c t i v a t e d f o r about 25 seconds, w i t h l i m i t s 
o f from 20 t o 30 seconds, in advance o f the f a s t e s t t r a i n norma l ly operated 
over the p r o t e c t e d c r o s s i n g . 

A monthly i n s p e c t i o n o f the cross ing cont ro l c i r c u i t s and components 
was made on December 13, 1989, in accordance w i t h ATSF I n s t r u c t i o n s 1 -70 . No 
except ions were noted on t h i s i n s p e c t i o n or the prev ious t h r e e monthly 
i n s p e c t i o n s . No Federal r e g u l a t i o n s govern the o p e r a t i o n , i n s p e c t i o n , or 
maintenance p r a c t i c e s f o r r a i l r o a d - h i g h w a y grade c r o s s i n g s . 

A pos tacc iden t i n s p e c t i o n o f the crossing gate arm and ga te mechanism 
on the morning o f December 19, 1989, found t h a t the gate arm o f the westbound 
t r a f f i c l ane o f Mariposa Road had been broken. Broken p ieces o f the ga te arm 
were found mixed w i t h d e b r i s from the t r u c k and in the c ross ing f langeway . A 
1 6 - f o o t s e c t i o n o f the gate arm was l o c a t e d near one o f the t r a c t o r ax les 
about 160 f e e t south o f the c r o s s i n g . Fragments o f loose p u l v e r i z e d g l a s s , 
s i m i l a r i n appearance t o the p u l v e r i z e d g lass from the w i n d s h i e l d o f the 
t r u c k , were found on top o f the ga te mechanism housing and the c ross ing arm 
base suppor t . 

During t h e CHP acc ident i n v e s t i g a t i o n they recovered a 1 3 / 4 - i n c h p iece 
o f red t r a n s l u c e n t p l a s t i c about 1/8 inch t h i c k w i t h i r r e g u l a r shaped edges 

T h e e l e c t r o n i c m o t i o n d e t e c t o r p r o v i d e s a n e l e c t r o n i c t r a c k c i r c u i t 
w h i c h a u t o m a t i c a l l y d e a c t i v a t e s h i g h w a y c r o s s i n g w a r n i n g d e v i c e s w h e n a t r a i n 
i s s t o p p e d o r r e v e r s e s d i r e c t i o n w h i l e o n t h e a p p r o a c h c i r c u i t t o t h e 
c r o s s i n g . 
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from the mud which had accumulated in f r o n t o f the d e r a i l e d locomot ive 
f o l l o w i n g the c o l l i s i o n . The CHP examinat ion r e p o r t o f t h e i r i n v e s t i g a t i o n 
showed t h a t CHP found: a p l a s t i c lens t h a t had a concave s u r f a c e comprised 
o f p a r a l l e l curved r i d g e s and a convex sur face which had a smooth f i n i s h e d 
p a t t e r n o f hemispher ica l c e l l s o f d i f f e r e n t s i z e s , a phys ica l comparison to 
match the p l a s t i c lens w i t h the mating edge o f the lens t h a t was suspended 
from the eas t c ross ing arm was unsuccess fu l , and the p l a s t i c l e n s matched the 
c ross ing arm l i g h t lens i n t h i c k n e s s , c u r v a t u r e , concave s u r f a c e p a t t e r n , 
convex s u r f a c e p a t t e r n , c o l o r , and t r a n s l u c e n c e . A GE 18w lOv s i g lamp was 
removed from the end o f the east c ross ing gate arm and t e s t e d by the CHP. 
The r e p o r t showed t h a t the lamp f i l a m e n t was s t r e t c h e d and c o i l e d about 
i t s e l f . In i t s e v a l u a t i o n o f the phys ica l evidence CHP concluded t h a t " the 
c ross ing gates and warning system were f u n c t i o n i n g a t t h e t i m e o f the 
c o l l i s i o n . " 

The s igna l ins t rument case housing the c ross ing c o n t r o l equipment was 
s t r u c k and moved from i t s support i n the a c c i d e n t . When the CHP ev idence 
seal was removed from the s igna l ins t rument case housing and opened S a f e t y 
Board i n v e s t i g a t o r s observed t h a t the impact had d i s p l a c e d , broken , and 
damaged r e l a y s . The XR r e l a y t h a t c o n t r o l l e d both the lower ing and r a i s i n g 
of t h e c ross ing gates had been over turned causing i t s f r o n t contac ts t o 
c l o s e . When the front con tac ts are c losed the c r o s s i n g warning system is 
d e a c t i v a t e d . When the v i s u a l i n s p e c t i o n was completed , the XR r e l a y was 
r i g h t e d , and the c ross ing warning system was a c t i v a t e d ; however, the broken 
ga te on ly lowered t o a 45 -degree a n g l e . A f t e r the c o n t a c t c l o s u r e o f the XR 
r e l a y was manual ly i n v e r t e d the c ross ing warning system was d e a c t i v a t e d and 
the gates r e t u r n e d t o t h e i r f u l l v e r t i c a l p o s i t i o n in 6 seconds. The 
Harmon 1140-B motion d e t e c t o r was removed f o r o f f - s i t e t e s t i n g a t the 
s u p p l i e r ' s f a c i l i t y by the S a f e t y Board. 

Highway- -Mar iposa Road crosses the t r a c k from east t o west . The s i n g l e 
t r a c k grade c ross ing i s l e v e l , and the cross ing angle i s about 36 degrees . 
The t r a c k and roadway sur face i s about 10 f e e t above the ad jacen t farmland 
p r o v i d i n g m o t o r i s t s approaching the c ross ing w i t h an unobst ructed view o f the 
t r a c k . The c e n t e r l i n e o f the roadway on both sides o f the c ross ing was a 
dashed-ye l low p a i n t e d l i n e f o r eastbound t r a f f i c and a s o l i d y e l l o w p a i n t e d 
no-passing s t r i p e f o r westbound t r a f f i c . The edges o f the t r a v e l lanes were 
d e l i n e a t e d w i t h d o u b l e - w h i t e p a i n t e d l i n e s ( fog l i n e s ) , w i t h paved shoulders 
7 .7 f e e t wide on the nor th s ide and 9 f e e t wide on the south s i d e . The 
roadway w id th a t the c ross ing i s 42 f e e t . The posted speed 1 i m i t f o r 
westbound t r a f f i c approaching t h e c ross ing was 55 mph. A curve adv isory s ign 
o f 50 mph was l o c a t e d 538 f e e t east o f the c ross ing f o r the curve beginning 
on the west s ide o f the c r o s s i n g . The roadway approach eas t o f the c ross ing 
i s s t r a i g h t f o r about 1/2 m i l e . I t i s l e v e l f o r about 500 f e e t from the 
c ross ing where i t r i s e s m a i n t a i n i n g about a . 3 1 - p e r c e n t g r a d i e n t t o the 
c ross ing and then descends at about a . 8 6 - p e r c e n t g r a d i e n t . 
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In accordance w i t h the CAtTRANS T r a f f i c M a n u a l 1 5 and th e FHWA-MUTCD, 1 6 

th e grade c ross ing t r a f f i c c o n t r o l devices inc luded a r a i l r o a d advance 
warning s ign and roadway pavement markings in a d d i t i o n t o th e automat ic 
f l a s h i n g l i g h t s and g a t e s . The standard (W10-1) r a i l r o a d advance warning 
s ign ( y e l l o w 3 6 - i n c h - d i a m e t e r s ign w i t h a b lack "X" and th e l e t t e r s "RR") was 
mounted on a post on the nor th s ide o f the roadway about 766 f e e t eas t of the 
grade c r o s s i n g . The westbound roadway pavement markings c o n s i s t e d o f a 
w h i t e stopping l i n e p a i n t e d on the roadway sur face about 51 f e e t from the 
t r a c k and a p a i n t e d w h i t e "X" w i t h the l e t t e r s "RR" on th e westbound roadway 
s u r f a c e ex tend ing from about 635 f e e t to 685 f e e t from the t r a c k . 

The MUTCD, Sec t ion 2C-3 , "Placement o f Warning S i g n s , " prov ides a 
"Guide f o r Advance Warning Sign Placement D i s t a n c e . " The guide recommends a 
minimum d i s t a n c e o f 700 f e e t f o r a r a i l r o a d advance warning s ign f o r a 
highway posted f o r 55 mph and when c o n d i t i o n s r e q u i r e "a h igher d r i v e r 
j u d g e m e n t . . . w h i c h r e q u i r e s the d r i v e r to use e x t r a t ime i n making and 
execut ing a d e c i s i o n , " The MUTCD recommends t h i s d i s t a n c e f o r a 10-second 
r e a c t i o n t i m e . 

I n the pos tacc ident i n s p e c t i o n o f the roadway surface, two d u a l - t i r e 
marks about 133 f e e t long were measured in the westbound l a n e . These ended 
near the f i n a l stopped p o s i t i o n o f the wi tness t r u c k . A s i n g l e f a i n t t i r e 
mark beginning 14 f e e t from th e f i n a l r e s t i n g p o s i t i o n o f th e r e a r dual 
t i r e s o f the acc iden t t r u c k and 6 f e e t long was a lso l o c a t e d on th e westbound 
l a n e . I t crossed both o f the w h i t e stop l i n e s and ended near the l e f t r e a r 
s ide o f the acc iden t s e m i t r a i l e r . The CHP had measured a s i n g l e f a i n t t i r e 
mark about 67 f e e t l o n g . Th is t i r e mark began 128 f e e t behind th e stopped 
p o s i t i o n o f the r e a r t i r e s o f the acc ident t r a i l e r . Th is mark was not 
v i s i b l e l a t e r when S a f e t y Board i n v e s t i g a t o r s inspected the roadway s u r f a c e . 
At the t ime o f the acc iden t the CHP r e p o r t e d t h a t th e roadway sur face was wet 
from the f o g . 

San Joaquin County prov ided t r a f f i c count da ta and an acc iden t h i s t o r y 
f o r the Mariposa Road grade c r o s s i n g . The most r e c e n t t r a f f i c count (June 
1989) r e s u l t e d in an ADT (average d a i l y t r a f f i c ) count o f 5 ,786 v e h i c l e s . 
The acc iden t h i s t o r y showed t h r e e i n j u r y a c c i d e n t s ; one b e f o r e 1962 , another 
in August 1970, and a f a t a l acc iden t on October 24 , 1989. 

R a i l r o a d Operat ions 

G e n e r a l - - T r a i n 708 o r i g i n a t e d a t Oakland and moved over th e SP t racks 
to Port Chicago, C a i i f o r n i a , a d i s t a n c e o f about 3 5 . 5 m i l e s , where i t 
en te red onto ATSF t r a c k a g e . T r a i n movements on the ATSF are governed by the 
General Code o f Opera t ing Rules (GCOR) and ATSF T i m e t a b l e No. 1 w i t h i t s 

C A L I F O R N I A D E P A R T M E N T O F T R A N S P O R T A T I O N T R A F F I C M A N U A L , C H A P T E R 4 , 

" S I G N S , " A N D C H A P T E R 6 , " P A V E M E N T M A R K I N G S . " 

^ F E D E R A L H I G H W A Y A D M I N I S T R A T I O N " M A N U A L O N U N I F O R M T R A F F I C C O N T R O L 

D E V I C E S , " S E C T I O N 8 B - 3 , " R A I L R O A D A D V A N C E W A R N I N G S I G N S , " A N D S E C T I O N 8 B - 4 

" P A V E M E N T M A R K I N G S . " 
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s p e c i a l i n s t r u c t i o n s (both e f f e c t i v e Sunday, October 2 9 , 1 9 8 9 ) . The 
crewmembers o f t r a i n 708 had r e c e i v e d t r a c k war ran ts and t r a c k b u l l e t i n s at 
Oakland. The t r a c k war ran t a u t h o r i t y f o r movement over the ATSF was issued 
by r a d i o from the d i s p a t c h e r . Six t r a c k b u l l e t i n s were in e f f e c t on the 
ATSF; however, none a p p l i e d t o the t e r r i t o r y between Stockton and the p o i n t 
o f th e a c c i d e n t . 

Rule 101 o f the GCOR s t a t e s : 

PRECAUTIONS ACCOUNT UNUSUAL CONDITIONS: T r a i n s and 
engines must be p r o t e c t e d aga ins t any known c o n d i t i o n 
which may i n t e r f e r e w i t h t h e i r s a f e t y . 

When c o n d i t i o n s e x i s t which may impai r v i s i b i l i t y or 
a f f e c t c o n d i t i o n o f t r a c k or s t r u c t u r e , speed must be 
r e g u l a t e d t o ensure sa fe passage and t o ensure observance 

,and compliance w i t h s igna l i n d i c a t i o n s . 

According t o Amtrak and ATSF o f f i c i a l s in the absence o f o t h e r 
i n s t r u c t i o n s , a p p l i c a t i o n o f the r u l e i s l e f t up t o the judgment o f the 
i n d i v i d u a l eng ineer or conductor , or b o t h . The conductor o f t r a i n 708 
s t a t e d , " I f we [ t r a i n crew] can see what the s i g n a l s a r e , then we j u s t go 
w i t h th e maximum a u t h o r i z e d speed f o r the t r a i n a t the p a r t i c u l a r l o c a t i o n s 
we pass through dur ing our t r i p . . . [ t h e fog ] wasn ' t unusua l ly heavy, and in my 
op in ion a r e d u c t i o n in the speed o f the t r a i n w a s n ' t w a r r a n t e d . " Amtrak and 
ATSF o f f i c i a l s agreed w i t h the conductor 's i n t e r p r e t a t i o n o f r u l e 1 0 1 . 

Rule 15 o f the GCOR s t a t e s t h a t a succession o f s h o r t sounds from the 
locomot ive horn was t o be used when an emergency e x i s t e d . On approaching a 
p u b l i c c ross ing a t grade the o p e r a t i o n o f the locomot ive horn was t o be 
sounded " s u f f i c i e n t l y i n advance t o a f f o r d w a r n i n g , but not l e s s than a 
q u a r t e r m i l e b e f o r e reach ing the c r o s s i n g . . . a n d prolonged or repea ted u n t i l 
th e c ross ing i s occupied by the e n g i n e . " Two long sounds f o l l o w e d by a 
shor t sound then another long sound were to be made. 

Communicat ions- -Fo i l owing the acc ident the conductor a t tempted t o 
n o t i f y the ATSF d i s p a t c h e r w i t h h is p o r t a b l e r a d i o , but was u n s u c c e s s f u l ; 
however, h i s emergency r a d i o t ransmiss ion was overheard by westbound ATSF 
f r e i g h t t r a i n 189-16 which was i n the Stockton y a r d . The crew o f t r a i n 
189-16 in t u r n contac ted the o p e r a t o r a t the Stockton tower and the 
ATSF d i s p a t c h e r in San Bernardino a d v i s i n g o f the t r a i n 708 emergency. At 
the same t ime the d i s p a t c h e r became aware o f a problem w i t h t r a i n 708 from 
the CTC d i s p l a y , he r e c e i v e d the emergency message being r e l a y e d by the 
Stockton o p e r a t o r . He then i n s t r u c t e d the Stockton o p e r a t o r t o request 
emergency a s s i s t a n c e . The taped r e c o r d i n g of the d i s p a t c h e r r a d i o recorded 
the emergency n o t i f i c a t i o n from t r a i n 189-16 at 0 9 : 3 7 : 3 0 . 

Two separa te systems make up the r a d i o o p e r a t i o n s . With the f i r s t , 
r e f e r r e d t o as " p o i n t t o t r a i n , " the t r a i n crew in the locomot ive 
communicates w i t h the d i s p a t c h e r using the locomot ive cab r a d i o . With the 
second, r e f e r r e d t o as "end t o e n d , " the t r a i n conductor communicates w i t h 
th e t r a i n crew i n the locomot ive using a hand-he ld p o r t a b l e r a d i o . 
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In the " p o i n t t o t r a i n " system a d i s p a t c h e r has c o n t r o l o f severa l r a d i o 
base s t a t i o n s i n h i s t e r r i t o r y . The d i s t a n c e between base s t a t i o n s could 
vary from 20 t o 100 mi les depending on the t e r r a i n . The locomot ive r a d i o 
t r a n s m i t t e r develops about 35 t o 45 wa t ts o f r a d i o f requency (RF) power. The 
r a d i o on t r a i n 708 was designed f o r use on a l l r a i l r o a d c a r r i e r s i n the 
Un i ted S t a t e s , was capable o f t r a n s m i t t i n g and r e c e i v i n g on any o f 92 r a d i o 
channels a u t h o r i z e d by the Federal Communications Commission (FCC) , and 
could produce 16 dual tone modulated f requenc ies and 10 s i n g l e audio t o n e s . 
Each tone i s a s p e c i f i c e l e c t r o n i c s igna l t o i n i t i a t e communication w i t h a 
s e l e c t e d r a d i o r e c e i v e r ( f o r example: d i s p a t c h e r s i g n a l l i n g and s t a t i o n 
s e l e c t i o n ) . 

The p o r t a b l e r a d i o o f the "end to end" system has 5 w a t t s o f RF power. 
I t does not have the 92 channels and the 26 tone producing c a p a b i l i t i e s o f 
the locomot ive r a d i o . 

The FCC assigned a f requency o f 160.650 Megahertz t o the ATSF. Th is 
f requency i s used on both the " p o i n t t o t r a i n " and "end t o end" systems. The 
ATSF d i s p a t c h e r r a d i o r e c e i v e r has a s i g n a l l i n g system whereby the 
d i s p a t c h e r ' s r a d i o r e c e i v e r would not t u r n on to r e c e i v e a message unless a 
s p e c i f i c s i n g l e audio tone was t r a n s m i t t e d from another r a d i o . Four 
d i f f e r e n t audio tones are used t o separate the r a d i o system by d i s p a t c h e r 
t e r r i t o r i e s . The Stockton s u b d i v i s i o n uses a 2600 h e r t z audio t o n e . The 
on ly employees t h a t have r a d i o s w i t h the audio tone c a p a b i l i t y are engine 
crews, c e r t a i n maintenance-of -way personne l , t r a i n m a s t e r s , r a i l r o a d p o l i c e , 
and o ther des ignated management employees. 

Amtrak O v e r s i g h t — B o t h Amtrak and ATSF had e f f i c i e n c y t e s t i n g programs 
in e f f e c t f o r superv isory personnel t o perform e f f i c i e n c y t e s t s i n d a y - t o - d a y 
o p e r a t i o n s t o a s c e r t a i n the p r o f i c i e n c y o f t r a i n crews i n complying w i t h the 
o p e r a t i ng r u l e s and speci al i n s t r u c t i o n s . The t r a i n crewmembers t h a t 
opera ted t r a i n 708 on the day o f the acc ident had e f f i c i e n c y t e s t s performed 
by both Amtrak and ATSF s u p e r v i s o r s . Amtrak superv isors had conducted 
e f f i c i e n c y t e s t s t h a t inc luded personnel o f t r a i n 7 0 8 ' s crew on e i g h t 
occasions in 1989 on ATSF p r o p e r t y and covered 20 ATSF o p e r a t i n g r u l e s . No 
except ions were noted dur ing these t e s t s . ATSF e f f i c i e n c y t e s t records a lso 
showed two t e s t s t h a t inc luded the personnel o f t r a i n 7 0 8 ' s crew were 
performed w i t h no except ions no ted . 

Truck Opera t ions 

Examinat ion o f the t r u c k d r i v e r ' s d a i l y records showed t h a t dur ing 
November and December the workweek u s u a l l y invo lved about a 3 7 6 - m i l e n i g h t 
t r i p from Fontana t o S t o c k t o n , C a l i f o r n i a , s l e e p i n g dur ing the day, and 
r e t u r n i n g t o Fontana the next n i g h t . 1 7 The schedule began on a Sunday or 
Monday, two t r i p s a week, w i t h most o f the weekend o f f . The t r u c k d r i v e r ' s 
t r i p s u s u a l l y began about 2300 i n Fontana. He would t r a v e l t o Stockton 

T h e r e c o r d s h o w e d 1 0 t r i p s f r o m S t o c k t o n t o O a k d a l e 
p e r i o d . T h r e e o f t h e s e h a d t a k e n p l a c e a f t e r D e c e m b e r 6 , 1 9 8 9 . 

d u r i n g t h i s 
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and /or Oakdale t o be unloaded and loaded , then t r a v e l south about 36 m i l e s to 
T u r l o c k where he u s u a l l y a r r i v e d around 1200, a l though he had a r r i v e d as 
e a r l y as 0900 and as l a t e as 1500, t o s l e e p . His average d r i v i n g t ime was 
about 10 hours f o r the 3 7 6 - m i l e t r i p . He would s leep about 8 t o 10 hours 
before l e a v i n g T u r l o c k between 1700 and 2300 to d r i v e t o Fontana. He was 
then o f f f o r about 16 hours be fore s t a r t i n g the c y c l e a g a i n . The c y c l e 
ended on F r i d a y or Saturday f o l l o w e d by 58 t o 67 hours o f f work. 

On Monday, December 18, 1989, the t r u c k d r i v e r r e p o r t e d t o work i n 
Fontana about 2300 . No record was a v a i l a b l e i n d i c a t i n g when he l e f t , 
a l though a TAB employee s t a t e d t h a t h i s usual p a t t e r n was t o l e a v e about 
2330 . According t o the TAB warehouse foreman the t r u c k d r i v e r had a r r i v e d a t 
the Stockton warehouse between 0600 and 0615 . The warehouse foreman r e p o r t e d 
t a l k i n g w i t h the t r u c k d r i v e r , and the t r u c k d r i v e r sa id t h a t he had 
exper ienced "bad fog from Fresno" and i t was " g e t t i n g w o r s e . " The 
t r u c k d r i v e r l e f t Stockton about 0700 . According t o the p l a n t s e c u r i t y 
guard 's recprd he a r r i v e d a t the Oakdale p l a n t about 0806 and l e f t the p l a n t 
about 0905 t o r e t u r n t o S t o c k t o n . On the 2 5 - m i l e t r i p from the Oakdale p l a n t 
t o S t o c k t o n on M a r i p o s a Road t h e t r u c k d r i v e r encountered f o u r 
r a i l r o a d / h i g h w a y grade crossings (two w i t h f l a s h i n g l i g h t s and g a t e s ) , one 
t r a f f i c l i g h t , and two stop s igns (one about 2 m i l e s from the acc ident 
s i t e ) . The TAB d i s p a t c h e r , who i s a lso a t r u c k d r i v e r , s t a t e d t h a t i n the 
past 10 years he had not had to stop f o r a t r a i n a t the Mariposa Road grade 
c r o s s i n g . A l s o , he sa id t h a t the t r u c k d r i v e r invo lved i n the a c c i d e n t was 
f a m i l i a r w i t h the rou te used on the day o f the a c c i d e n t ; however, i t had 
only became p a r t o f h is r e g u l a r rou te on December 6 , 1989 . 

Opera t ion L i f e s a v e r i s a n a t i o n a l o r g a n i z a t i o n t h a t focuses on grade 
c ross ing s a f e t y through educa t iona l p r e s e n t a t i o n s at l o c a l schools and p u b l i c 
media e v e n t s . C a i i f o r n i a i n i t i a t e d t h e i r Opera t ion L i f e s a v e r Program in 
1979, and i t i s supported by the O f f i c e o f T r a f f i c S a f e t y , CHP, CALTRANS, and 
CPUC. The f o u r major r a i l r o a d s a lso suppor t ing the S t a t e program are the 
Union P a c i f i c , SP, ATSF, and Amtrak. TAB does not p a r t i c i p a t e in Opera t ion 
L i f e s a v e r , nor do they p r o v i d e any s p e c i a l i z e d t r a i n i n g f o r t h e i r d r i v e r s 
when they must cope w i t h dense f o g . 

M e t e o r o l o g i c a i I n f o r m a t i o n 

At 0900 , December 19 , 1989, the Stockton Na t iona l Weather S e r v i c e (NWS) 
issued a s p e c i a l weather s tatement about the dense fog t h a t had been issued 
e a r l i e r a t 0300 by the San Francisco NWS. The weather s ta tement advised t h a t 
the dense fog cont inued w i t h v i s i b i l i t y dropping t o zero in many areas 
throughout the San Joaquin V a l l e y . The Stockton NWS sta tement a d d i t i o n a l l y 
advised m o t o r i s t s t o reduce t h e i r speed and t o be prepared t o slow or stop 
w i t h l i t t l e or no n o t i c e as the v i s i b i l i t y could drop t o zero w i t h l i t t l e or 
no w a r n ing . 

The lead f o r e c a s t e r and the area manager a t the San Franc isco NWS o f f i c e 
s t a t e d t o a S a f e t y Board s t a f f m e t e o r o l o g i s t t h a t the dense fog i n the San 
Joaquin V a l l e y occurs main ly from November through February . According to 
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th e NWS personnel the fog t h a t forms i n the v a l l e y i s c a l l e d Tu le f o g 1 8 

because o f the marshlands where i t i s the most p r e v a l e n t . The T u l e fog i s 
p e r s i s t e n t and can l a s t f o r severa l days. V i s i b i l i t y dur ing these episodes 
v a r i e s between 0 and 1/2 m i l e . The lowest v i s i b i l i t y in the fog occurs 
between 0400 and 1000. In the San Joaquin V a l l e y the most dense fog forms in 
the Stockton" area because o f the sur face topography and the p r o x i m i t y t o 
r i v e r s . Tu le fog episodes end w i t h the passage o f f r o n t s t h a t p rov ide s t rong 
winds t h a t v e n t i l a t e the v a l l e y . 

The NWS issues dense fog a d v i s o r i e s when fog i s expected t o reduce 
v i s i b i l i t y t o l e s s than 1/4 m i l e . The a d v i s o r i e s are d isseminated over the 
N a t i o n a l Oceanic and Atmospheric A d m i n i s t r a t i o n (NOAA) Weather Wire S e r v i c e , 
th e NOAA Weather Radio , and the Family o f S e r v i c e s . 1 9 These s e r v i c e s are 
a v a i l a b l e t o the p u b l i c . 

In December 1989, the NOAA recorded 25 days o f fog where the v i s i b i l i t y 
was 1/4 m i l e or l e s s i n the Stockton a r e a . Th is represen ted the h ighest 
number o f days r e c o r d e d . H i s t o r i c a l records show the average number o f fog 
days a t Stockton where v i s i b i 1 i t y was 1/4 mi 1 e or 1 ess f o r December i s 
11 .4 days . 

The f o l l o w i n g was conta ined in a Publ ic I n f o r m a t i o n Statement about the 
Tu le fog issued by the San Francisco NWS a t 0300 on December 19 which s t a t e d : 

The v i s i b i l i t y i n t u l e fog i s o f t e n l e s s than 1 /8 o f a m i l e . . . 6 6 0 
f e e t . . . a n d can be as l i t t l e as 10 f e e t or l e s s . Because i t forms 
in the c o l d e s t a i r . . . t h e areas where i t i s the densest are i n the 
bottoms o f v a l l e y s . Persons t r a v e l i n g through these areas can have 
v i s i b i l i t i e s o f 1/2 m i l e or m o r e . . . t h e n drop i n t o a depress ion 
where they can see on ly a few f e e t . 

The s u r f a c e weather o b s e r v a t i o n a t Stockton a t 0855 and 0955 , 
December 19 , 1989, r e p o r t e d an i n d e f i n i t e c e i l i n g o f 0 f e e t , sky o b s c u r e d , 2 0 

v i s i b i l i t y o f 0 m i l e s , f o g , tempera ture 36 degrees F a h r e n h e i t , and winds 
between 80 and 120 degrees a t 4 k n o t s . 

T e c h n i c a l l y T u l e f o g i s c a l l e d r a d i a t i o n f o g . A m a j o r t y p e o f f o g 
t h a t i s p r o d u c e d o v e r a l a n d a r e a w h e n r a d i a t i o n c o o l i n g r e d u c e s t h e a i r 
t e m p e r a t u r e t o o r b e l o w i t s d e w p o i n t . T h u s , a s t r i c t r a d i a t i o n f o g i s a 
n i g h t t i m e o c c u r r e n c e , a l t h o u g h i t m a y b e g i n t o f o r m b y e v e n i n g t w i l i g h t a n d 
o f t e n d o e s n o t d i s s i p a t e u n t i l a f t e r s u n r i s e . 

1 9 T h e NOAA H e a t h e r W i r e S e r v i c e s , t h e NOAA H e a t h e r R a d i o , a n d t h e 
F a m i l y o f S e r v i c e s d i s s e m i n a t e w e a t h e r w a r n i n g s , f o r e c a s t s , a n d d a t a t o t h e 
m a s s m e d i a a n d o t h e r s p e c i a l u s e r s f o r r e l a y t o t h e p u b l i c . 

2 0 T h e c o n d i t i o n w h e n 1 0 / 1 0 o f t h e s k y i s h i d d e n b y s u r f a c e - b a s e d 
o b s c u r i n g p h e n o m e n a s u c h a s f o g o r s m o k e . 
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M e d i c a l , P a t h o l o g i c a l , and T o x i c o l o g i c a l I n f o r m a t i o n 

Minor i n j u r i e s t o passengers cons is ted of a v a r i e t y o f c o n t u s i o n s , 
b r u i s e s , and s p r a i n s . Ser ious i n j u r i e s cons is ted o f a v a r i e t y o f f r a c t u r e s 
and burns . The a s s i s t a n t conductor was t r e a t e d and r e l e a s e d f o r m u l t i p l e 
contusions and b r u i s e s . An on-board s e r v i c e a t t e n d a n t was t r e a t e d and 
r e l e a s e d f o r f i r s t and second degree burns from the hot l i q u i d s s p i l l e d from 
the cof feemakers in the food s e r v i c e c a r . 

An autopsy was performed on the e n g i n e e r , f i r e m a n , and t r u c k d r i v e r a t 
the San Joaquin County f o r e n s i c pathology f a c i l i t y on December 19 , 1989. 
The cause o f death o f the eng ineer and f i reman was determined t o be "massive 
thermal burns" and o f the t r u c k d r i v e r to be "massive t r a u m a . " 

T o x i c o l o g i c a l t e s t i n g was conducted on the t r u c k d r i v e r , e n g i n e e r , and 
f i reman i n v o l v e d i n the a c c i d e n t . Blood and u r i n e samples were c o l l e c t e d by 
a p h y s i c i a n from the San Joaquin County S h e r i f f - C o r o n e r ' s O f f i c e between 1500 
and 1600 on December 19 , 1989. T e s t i n g was performed through the c o r o n e r ' s 
o f f i c e under a c o n t r a c t w i t h Cent ra l V a l l e y Toxico logy o f C l o v i s , C a l i f o r n i a , 
f o r about 150 s e p a r a t e d r u g s . The r e s u l t s o f the t e s t s showed no e t h y l 
a lcohol and no common a c i d i c , b a s i s , or n e u t r a l drugs d e t e c t e d f o r any o f the 
t h r e e i n d i v i d u a l s . 

S u r v i v a l Aspects 

According t o passenger and crew statements they r e c e i v e d no warning o f 
the impending a c c i d e n t . They descr ibed the f i r s t r e a l i z a t i o n as f e e l i n g an 
impact or a sharp d e c e l e r a t i o n f o i 1 owed immediate ly by a second impact . 
Some passengers were thrown a g a i n s t the seat or s t r u c t u r e in f r o n t o f them or 
onto th e f l o o r . No passengers r e p o r t e d being s t r u c k by luggage from the 
overhead luggage s h e l f . Some passengers s t a t e d t h a t t h e i r evacua t ion had 
been impeded by luggage t h a t had f a l l e n t o the f l o o r from s torage shelves a t 
the car ends, but i t was a minor problem. Three u n r e s t r a i n e d 36-cup 
cof feemakers i n the food s e r v i c e car over tu rned s p i l l i n g hot l i q u i d s on the 
on-board s e r v i c e a t t e n d a n t . Although attachments were prov ided f o r secur ing 
a cof feemaker , the 36-cup cof feemakers could not be secured in the e x i s t i n g 
a t tachments . The secur ing at tachments were f o r a "Grimes" type cof feemaker . 

A f t e r r e c o v e r i n g from the impact the conductor and the a s s i s t a n t 
conductor immedia te ly a s s i s t e d passengers , both i n j u r e d and u n i n j u r e d , i n 
evacuat ing the t r a i n . Passengers had removed emergency windows and jumped t o 
the ground or walked on the s ide o f the over tu rned car and jumped t o the 
ground. Some passengers evacuated the food s e r v i c e area through a f l o o r -
l e v e l t r a s h door on t h e car s ide w h i l e o t h e r s e x i t e d through v e s t i b u l e doors 
t h a t were opened by on-board s e r v i c e p e r s o n n e l . 

Dur ing the i n v e s t i g a t i o n the conductor s t a t e d t h a t he had worked on 
o ther t r a i n s i n revenue s e r v i c e a f t e r the acc ident and had observed unsecured 
co f feemakers , a c o n d i t i o n he considered unsafe . He a lso s t a t e d t h a t he was 
unaware o f any Amtrak p o l i c y s p e c i f i c a l l y r e q u i r i n g cof feemakers be secured 
in a p p r o p r i a t e r e s t r a i n t s . I f he were t o r e p o r t an unsecured cof feemaker as 
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an unsafe c o n d i t i o n , he s a i d he would r e p o r t i t to the a s s i s t a n t 
t r a n s p o r t a t i o n manager o f Amtrak . However, he had not repor ted the unsecured 
cof feemakers i n t h i s a c c i d e n t nor t h o s e observed i n subsequent t r i p s and was 
not r e q u i r e d t o do so . 

The on-board s e r v i c e a t t e n d a n t i n j u r e d in the food serv ice car s t a t e d 
t h a t when she r e p o r t e d f o r d u t y a t Oakland she d iscovered the food s e r v i c e 
car d i d not have a cof feemaker " t h e w i r i n g was t h e r e , where you put the 
c o f f e e p o t , but t h e r e was no u n i t t h e r e . " She r e p o r t e d the missing 
coffeemaker and was issued t h e t h r e e 36-cup cof feemakers from the commissary 
depar tment . The Amtrak ACMO s t a t e d t h a t i t i s a shared r e s p o n s i b i l i t y o f 
the mechanical department employees , on-board s e r v i c e personne l , and the 
conductor to i n s p e c t equipment b e f o r e p l a c i n g i t i n s e r v i c e . Amtrak 's p o l i c y 
o f ensur ing t h a t t h e proper c o f f e e m a k e r i s in p lace i s one o f educat ion 
r a t h e r than d i s c i p i i n a r y a c t i o n . The ACMO a lso s t a t e d t h a t they 1 a t e r 
d iscovered t h a t t h e "Grimes" t y p e cof feemaker t h a t should have been in the 
food s e r v i c e ca r may have been removed in Chicago by other mechanical 
department employees b e f o r e t h e c a r was d e l i v e r e d t o Oakland f o r use in 
revenue s e r v i c e . 

A p o s t a c c i d e n t i n s p e c t i o n o f t h e passenger cars was made by CPUC 
personnel from the R a i l r o a d O p e r a t i o n s and S a f e t y Sec t ion on the a f te rnoon of 
the a c c i d e n t . The CPUC r e p o r t e d s e v e r a l p a r t i a l l y tu rned seats and luggage 
on the f l o o r near the v e s t i b u l e a r e a s . When the passenger cars were 
inspected by S a f e t y Board i n v e s t i g a t o r s the f o l l o w i n g morning, a l l seats had 
been r e t u r n e d t o t h e i r locked p o s i t i o n f a c i n g f o r w a r d , and a l l luggage had 
been removed. Except f o r s e a t u n i t s damaged in the a c c i d e n t in car AMTK 
54045, a l l seat u n i t s had o p e r a b l e s e a t l o c k s . 

Tests and Research 

Sound Level T e s t s i n T r u c k Cab- -Severa l on-scene sound t e s t s were 
conducted using a TAB v e h i c l e s i m i l a r to the acc iden t v e h i c l e , ATSF yard 
engine 6389 , and westbound t r a i n 7 1 1 . At 40 mph, w i t h the t r u c k windows up 
the t r u c k ' s i n t e r i o r sound l e v e l measured 79 d b A , 2 1 w i t h the t r u c k ' s hea te r 
on the sound l e v e l i n c r e a s e d t o 81 dbA, and w i t h the a d d i t i o n o f the t r u c k ' s 
r a d i o th e sound l e v e l was 84 dbA. The hea te r and r a d i o s e t t i n g s i n the 
acc ident v e h i c l e cou ld not be d e t e r m i n e d . 

The sound l e v e l i n t h e t r u c k cab measured 72 dbA when t h e t r u c k was 
p o s i t i o n e d a t 384 f e e t f rom t h e c r o s s i n g ( t r u c k engine a t i d l e and h e a t e r 
o p e r a t i n g ) and ATSF 6389 was stopped a t the w h i s t l e board l o c a t i o n a t 1,967 
f e e t from the c r o s s i n g . The sound l e v e l read ing i n the t r u c k cab d i d not 
change when ATSF 6389 sounded i t s h o r n . The sound l e v e l in t h e t r u c k cab was 
73 dbA w i t h th e t r u c k 217 f e e t f rom the cross ing and ATSF 6389 sounding i t s 
horn a t 615 f e e t f rom t h e c r o s s i n g ; w i t h ATSF 6389 a t the c r o s s i n g sounding 
i t s horn the sound l e v e l i n t h e t r u c k cab was 75 dbA. 

A d e c i b e l r e a d i n g on the " A " s c a l e i n d i c a t i n g a n u m e r i c a l e x p r e s s i o n 
of the r e l a t i v e l oudness of a s o u n d . 
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T r a i n 711 sounded i t s horn as i t approached the c ross ing from the eas t 
about 10 mph. The t r u c k was p o s i t i o n e d about 384 f e e t from the c r o s s i n g . 
During t h i s t e s t the sound l e v e l v a r i e d from 72 t o 7 3 . 5 dbA, i n c r e a s i n g as 
th e t r a i n approached t h e c r o s s i n g . Amtrak 's s p e c i f i c a t i o n s f o r an F-40-PH 
locomot ive e l e c t r o n i c h o r n , as used on both t r a i n 708 and 7 1 1 , r e q u i r e a 
sound l e v e l read ing o f 114 dbA " d i r e c t l y i n f r o n t of t h e l o c o m o t i v e , 100 f e e t 
away a t above ground h e i g h t o f 48 i n c h e s . " 

D e c e l e r a t i o n T e s t s - - A G - A n a l y s t 2 2 was used t o measure the d e c e l e r a t i o n 
l e v e l s o f a s i m i l a r t r u c k . A t e s t a t 25 mph on dry pavement r e s u l t e d in a 
read ing o f .58 g on the G-Analyst when the d r i v e r made an emergency stop 
l o c k i n g a l l whee ls . A t e s t a t 30 mph r e s u l t e d i n .47 g , but a l l wheels d i d 
not l o c k . A t e s t a t 40 mph produced .5 g , but the v e h i c l e p u l l e d t o the 
l e f t , and the d r i v e r l e t up on the brak ing e f f o r t . 

S ignal C i r c u i t Board T e s t s - - A q u a l i t y c o n t r o l t e s t was performed on the 
Harmon 114Q.-B motion d e t e c t o r u n i t from the c ross ing s i g n a l case a t the 
Harmon assembly p l a n t in Gra in V a l l e y , M i s s o u r i , on February 26 , 1990 . A l l 
t e s t s were w i t h i n Harmon's s p e c i f i c a t i o n s except f o r the loss o f shunt 
f e a t u r e . The loss o f shunt f e a t u r e measures the change in the f low o f a d . c . 
e l e c t r i c c u r r e n t when a t r a i n i s i n the t r a c k c i r c u i t being measured. The 
t ime l i m i t s o f the t i m i n g c i r c u i t f o r the loss o f shunt f e a t u r e had decreased 
from 13 seconds t o 8 . 5 seconds due t o a d e f e c t i v e d i o d e . 

M e t a l l u r g i c a l and Physica l Science T e s t s - - T h e A - l p i l o t charg ing c u t o f f 
v a l v e from the locomot ive o f t r a i n 708 was examined a t the V a c a v i l l e , 
C a l i f o r n i a , f a c i l i t i e s o f Westinghouse A i r Brake and the S a f e t y Board 
l a b o r a t o r y i n Washington, D.C. The e x t e r i o r o f t h e v a l v e was found t o be 
blackened w i t h carbon soot and d i s c o l o r e d , in the manner t y p i c a l o f f i r e 
damage. Disassembly showed t h a t t h e two i n t e r n a l p i s t o n s were f r e e t o move 
in t h e i r r e s p e c t i v e c y l i n d e r s . An i n s p e c t i o n o f the 0 - r i n g sea ls found they 
were hardened and char red c o n s i s t e n t w i t h exposure t o e l e v a t e d t e m p e r a t u r e s . 
No o t h e r i n f o r m a t i o n could be developed from the v a l v e . 

An o n - s i t e v i s u a l examinat ion o f the t r a i l i n g locomot ive t r u c k o f t r a i n 
708 by a S a f e t y Board i n v e s t i g a t o r found red p a i n t t r a n s f e r s on areas t h a t 
had metal f ragments . Sample metal f ragments were c o l l e c t e d and submit ted t o 
the S a f e t y Board l a b o r a t o r y f o r chemical a n a l y s i s . The samples were 
chemi c a i l y a n a l y z e d w i t h the a id o f an x - r a y energy d i s p e r s i v e 
spectrochemical a n a l y s i s . A l l samples analyzed conta ined a l a r g e amount o f 
aluminum along w i t h small amounts o f o t h e r e lements . 

A G - A n a l y s t i s a t h r e e - a x i s a c c e I e r o m e t e r b u i l t b y V a l e n t i n e 
R e s e a r c h , I n c . , o f C i n c i n n a t i , O h i o , t o m e a s u r e d e c e l e r a t i o n l e v e l s . 
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Crossing Timing C i r c u i t T e s t s - - 0 n March 1 1 , 1990, t e s t s were performed 
by th e ATSF, FRA, and CPUC a t the S a f e t y Board request t o v e r i f y the warning 
t ime o f the Mariposa Road cross ing s i g n a l s f o r both eastbound and westbound 
c ross ing c i r c u i t s . T r a i n speed was v e r i f i e d w i t h a r a d a r speed measuring 
d e v i c e . The r e s u l t s were as f o l l o w s : 

EASTBOUND TRAIN TIME SPEED WARNING TIME (SECONDS) 

ATSF 5812 0845 58 39 
AMT 708 0958 79 29 
AMT 704 1256 79 29 

WESTBOUND TRAIN TIME SPEED WARNING TIME (SECONDS) 

AMT 711 0904 80 28 
ATSF 5157 0909 55 42 
ATSF 169 1245 50 44 

Highway Grade Crossing Signal Lamp and I l l u m i n a t i o n T e s t s - - T h e grade 
c ross ing l i g h t s are normal ly powered by a d . c . b a t t e r y t h a t i s con t inuous ly 
being charged from a commercial 1 1 0 - v o l t a l t e r n a t i n g c u r r e n t ( a . c . ) power 
source and charg ing r e c t i f i e r . The measured d . c . v o l t a g e read ing on the 
f o u r l i g h t s o f each main mast and each c a n t i l e v e r e d u n i t w i t h a . c . power on 
showed the v o l t a g e on the l i g h t s v a r i e d from 8 .5 v o l t s t o 9 . 0 v o l t s f o r the 
16 b u l b s . The bulbs were 1 0 - v o l t 2 5 - w a t t s tandard p r e c i s i o n s i g n a l b u l b s . 
The ATSF s igna l eng ineer s t a t e d t h a t the minimum i s 8 . 5 v o l t s . According t o 
an A s s o c i a t i o n o f American R a i l r o a d (AAR) p u b l i c a t i o n 2 3 l o w e r i n g the lamp 
v o l t a g e o f a 1 0 - v o l t lamp bulb t o 8 . 5 v o l t s extends the l i f e o f t h a t lamp 
bulb from 350 hours t o 2 ,890 hours . Th is p u b l i c a t i o n was w r i t t e n f o r 
wayside s i g n a l s ; however, the p r a c t i c e o f lower ing the v o l t a g e has a lso been 
used f o r r a i l r o a d / h i g h w a y cross ing s i g n a l s t o extend lamp bulb l i f e . 

The r e l a t i o n s h i p between v o l t a g e , beam c a n d l e p o w e r , 2 4 bulb l i f e , and 
red l i g h t t r ansmiss ion was developed f o r severa l c o n f i g u r a t i o n s o f f l a s h i n g 
l i g h t u n i t s , d i f f e r e n t lamp bulb w a t t a g e , and d i f f e r e n t roundels in a 1968 
AAR r e p o r t . 2 5 For a lamp v o l t a g e o f 10 v o l t s the output was 100 percent w i t h 
a beam candlepower o f 1,275 and a red l i g h t t ransmiss ion o f 5 ,760 f e e t . At a 
lamp v o l t a g e o f 8 . 5 v o l t s the output was 66 percent w i t h a beam candlepower 
o f 850 and a red l i g h t t r ansmiss ion o f 3 ,801 f e e t . In a d d i t i o n t o reducing 
th e l i g h t t r a n s m i s s i o n , reducing the lamp vo l tage may cause the observed lens 

" A m e r i c a n R a i l w a y S i g n a l i n g P r i n c i p l e s a n d P r a c t i c e s , C h a p t e r X I I I , 
L i g h t S i g n a l s a n d L i g h t S i g n a l L a m p s 

B e a m c a n d l e p o w e r i s 
e x p r e s s e d i n c a n d e l a w h i c h 
c e n t i m e t e r o f a r a d i a t i n g 
p l a t i n u m . 

t h e l u m i n o u s i n t e n s i t y o f 
i s 1 / 6 0 o f t h e l u m i n o u s 
b o d y a t t h e t e m p e r a t u r e 

a l i g h t s o u r c e ( b e a m ) 
i n t e n s i t y o f 1 s q u a r e 

o f s o l i d i f i c a t i o n o f 

R e p o r t o f t h e A d - H o c C o m m i t t e e D - - H i g h w a y G r a d e C r o s s i n g P r o t e c t i o n . 
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c o l o r t o darken because the lamp f i l a m e n t changes c o l o r and b r i g h t n e s s . To 
meet the l i g h t t r a n s m i t t a n c e standards o f t h e AAR 2 6 t he l i g h t source must be 
a t or near i t s maximum v o l t a g e . The S a f e t y Board a t tempted t o determine i f 
any research had been done about the l i g h t t r ansmiss ion of s i g n a l cross ing 
dev ices in f o g . I t contac ted severa l s igna l c ross ing d e v i c e manufacturers 
and found t h a t research f o r l i g h t t ransmiss ion in fog i s too d i f f i c u l t to 
e v a l u a t e as fog d e n s i t y i s so v a r i a b l e . 

Severa l CI ass I r a i l r o a d s have w r i t t e n i n s t r u c t i o n s s t a t i n g t h a t the 
minimum 1 amp v o l t a g e f o r grade cross ing warning lamps i s 9 v o l t s . One 
r e p o r t e d t h a t i t i n s t r u c t s the employee t o set the lamp v o l t a g e a t th e f u l l 
r a t i ng o f 10 v o l t s . There are no Federal r u l e s , r e g u l a t i ons, o r d e r s , or 
standards f o r the sa fe maintenance, i n s p e c t i o n , and t e s t i n g o f s igna l systems 
and devices a t r a i l r o a d / h i g h w a y c r o s s i n g s . Each r a i l r o a d e s t a b l i s h e s t h e i r 
own p r a c t i c e s . In C a l i f o r n i a the CPUC has the r e g u l a t o r y a u t h o r i t y f o r 
r a i l r o a d / h i g h w a y grade cross ings through genera l o rder No. 7 5 - C . Th is order 
descr ibes the range (300 f e e t on a c l e a r day , w i t h a b r i g h t sun a t or near 
the z e n i t h ) , the 1 i g h t beam spread , and the number o f 1 i g h t f l a s h e s per 
m i n u t e . 

Passenger Car S e a t l o c k s - - D u r i n g the i n v e s t i g a t i o n o f an Amtrak a c c i d e n t 
in R u s s e l l , I o w a , 2 7 Amtrak informed the S a f e t y Board i n a l e t t e r dated 
A p r i l 1 , 1988 , t h a t a newly designed s e a t l o c k had been developed and 
dynamica l l y t e s t e d and the sea t locks were to be f u r n i s h e d t o Amtrak by June 
1988 from a new s u p p l i e r , T r i s o n , I n c . The l e t t e r a lso s t a t e d t h a t from 
1984, the da te the r e t r o f i t program began, u n t i l A p r i l 1 , 1988, about 
33 percent o f the Amtrak f l e e t o f passenger cars had been m o d i f i e d w i t h the 
l a t e s t design s e a t l o c k . The S a f e t y Board understood from t h i s correspondence 
t h a t a l l cars in the f l e e t were t o r e c e i v e the new s e a t l o c k s . However, as a 
r e s u l t o f a meet ing on March 2 3 , 1990 , between the Amtrak ACMO and S a f e t y 
Board s t a f f , the S a f e t y Board has become aware t h a t t h i s i s not the case . 
The ACMO e x p l a i n e d t h a t a l l cars w i t h sea t locks manufactured by AMI , I n c . , 
w i l l have the s e a t l o c k s rep laced w i t h sea t locks manufactured by T r i s o n , I n c . ; 
however, cars t h a t have s e a t l o c k s manufactured by Coach and Car , such as 
those on the Hor izon equipment o f t r a i n 708 , w i l l not have the sea t locks 
rep laced because Amtrak b e l i e v e s t h a t the Coach and Car s e a t l o c k s have 
performed we l l i n a c c i d e n t s . 

During the March 2 3 , 1990, meet ing w i t h Amtrak, S a f e t y Board s t a f f and 
th e ACMO examined an Amf lee t I I coach car t h a t had been made ready f o r 
revenue s e r v i c e a t Union S t a t i o n in Washington, D.C. The coach car was 
equipped w i t h the Coach and Car s e a t l o c k s . By v i s u a l examinat ion a l l f o o t 
l e v e r s o f the s e a t l o c k s appeared to be in the locked p o s i t i o n ; however, a 

A s s o c i a t i o n o f A m e r i c a n R a i l r o a d s S i g n a l M a n u a l P a r t 7 . 1 . 1 0 p r o v i d e s 
c h r o m a t i c i t y c o o r d i n a t e s a n d t r a n s m i t t a n c e s o f r o u n d e l s f o r h i g h w a y 
c r o s s i n g s . 

2 7 R a i l r o a d A c c i d e n t R e p o r t - - " C o l l i s i o n a n d D e r a i l m e n t o f A m t r a k T r a i n 6 
o n t h e B u r l i n g t o n N o r t h e r n R a i l r o a d , R u s s e l l , I o w a , O c t o b e r 1 2 , 1 9 8 7 " 
( N T S B / R A R - 8 8 / 0 4 ) . 
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phys ica l examinat ion o f f i v e randomly s e l e c t e d seats in the coach car 
r e s u l t e d i n a r o t a t i o n o f t h e s e a t s . The seats were then r o t a t e d to the 
t r a n s v e r s e p o s i t i o n and pushed, w i t h moderate e f f o r t , toward the w a l l o f the 
car u n t i l t he s e a t l o c k engaged. 

At the same meet ing the ACMO s a i d t h a t he would inform each o f the 
super in tendents r e s p o n s i b l e f o r th e d a y - t o - d a y o p e r a t i o n of t r a i n s t o a l e r t 
t h e i r personnel t h a t Coach and Car s e a t l o c k s may not be locked al though they 
appear t o be l o c k e d . Th is a c t i o n was t o be f o l l o w e d w i th a memo t o a l l 
i n s p e c t o r s r e s p o n s i b l e f o r mechanical q u a l i t y c o n t r o l , r e i t e r a t i n g the 
importance o f a s s u r i n g t h a t s e a t l o c k s are f u l l y engaged. 

Amtrak prov ided t h e S a f e t y Board w i t h the f o l l o w i n g s t a t u s o f the 
s e a t l o c k r e t r o f i t program as o f May 2 1 , 1990: 

Car Type T o t a l F l e e t Completed Remaining 

Amf lee t I 472 243 229* 
Amf lee t I I 124 124 0 
S u p e r l i n e r 150 56 9 4 * * 
Hor izon 93 93 0 

* expected comple t ion 1993 
* * expected comple t ion December 1991 

Other Information 

The CHP MAIT made s e v e r a l conc lus ions in t h e i r acc ident r e p o r t : the 
acc iden t t r u c k d r i v e r ' s speed was between 4 8 . 6 mph and 51 mph a t impact , he 
saw the r a i l r o a d c r o s s i n g warning d e v i c e s , he made an emergency a p p l i c a t i o n 
o f h i s b r a k e s , but because o f th e l i m i t e d s i g h t d is tance in the dense fog and 
the speed o f the v e h i c l e t h e r e was i n s u f f i c i e n t d i s t a n c e to stop before the 
r a i l r o a d t r a c k s , and the t r u c k s l i d about 128 f e e t onto the t racks where 
t r a i n 708 s t r u c k i t s r i g h t s i d e . 

According t o t h e CHP r e p o r t one o f th e f i r s t CHP o f f i c e r s on scene 
r e p o r t e d the range o f v i s i b i l i t y t o be " g r e a t e r than 130 f e e t and less than 
245 f e e t . " CHP de te rmined t h a t t h e maximum safe speed f o r the condi t ions o f 
l i m i t e d s i g h t d i s t a n c e and s topp ing c a p a b i l i t i e s would have been 35 mph. CHP 
i d e n t i f i e d two v i o l a t i o n s by th e t r u c k d r i v e r in the r e p o r t : two counts o f 
Penal Code S e c t i o n 192 ( c ) ( 1 ) - V e h i c u l a r Manslaughter With Gross 
Neg l igence , and S e c t i o n 22350 o f th e V e h i c l e Code, exceeding a safe speed 
f o r e x i s t i n g t r a f f i c , w e a t h e r , v i s i b i l i t y , and roadway c o n d i t i o n s . 

ANALYSIS 
General 

No aspects o f t h e t r a c k or wayside s igna l system were a causal f a c t o r in 
the a c c i d e n t . T r a i n 708 was inspec ted be fore l e a v i n g Oakland, and according 
to the conductor no mechanical problems were exper ienced before the 
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a c c i d e n t . The t r a i n crewmembers were q u a l i f i e d f o r t h e i r p o s i t i o n s and 
opera ted t r a i n 708 i n compl iance w i t h the r a i l r o a d o p e r a t i n g r u l e s . 

No aspects o f the mechanical c o n d i t i o n o f t h e TAB t r u c k were a causal 
f a c t o r . The TAB t r u c k d r i v e r was q u a l i f i e d t o opera te the type o f v e h i c l e 
i n v o l v e d in the a c c i d e n t . The phys ica l and medical c o n d i t i o n o f the 
e n g i n e e r , f i r e m a n , and t r u c k d r i v e r were not a f a c t o r i n t h i s a c c i d e n t . 
Drugs and a lcohol were not a f a c t o r in t h i s a c c i d e n t . 

The Acc ident 

T r a i n 708 d e r a i l e d when i t c o l l i d e d w i t h a t r u c k in dense fog a t a 
r a i l r o a d / h i g h w a y grade cross ing t h a t had automat ic f l a s h i n g l i g h t s and 
cross ing g a t e s . 2 8 The S a f e t y Board examined the c ross ing warning d e v i c e s , 
th e TAB t r u c k o p e r a t i o n , and the adequacy o f the c ross ing warning d e v i c e s . 
Other areas examined inc luded the conductor 's i n a b i l i t y t o communicate 
d i r e c t l y w i t h the t r a i n d i s p a t c h e r , the adequacy o f the s e a t l o c k s , the 
securement o f food s e r v i c e equipment, the performance o f luggage r e s t r a i n t s , 
and the passengers ' i n a b i l i t y t o e x i t through the v e s t i b u l e doors . 

Cross ing Warning Devices 

The ATSF computer record f o r the movement o f t r a i n 708 i n d i c a t e d t h a t i t 
had taken about 1 minute 4 seconds t o t r a v e l the 7 ,309 f e e t between the 
c o n t r o l p o i n t s a t Walnut s i d i n g be fore i t came t o Mariposa Road. T h e r e f o r e , 
t r a i n 708 was o p e r a t i n g a t about 78 mph as i t approached the c ross ing c i r c u i t 
f o r t h e Mariposa Road grade c r o s s i n g . At the maximum a u t h o r i z e d o p e r a t i n g 
speed o f 79 mph the automat ic f l a s h i n g l i g h t s were designed t o p rov ide 
m o t o r i s t s w i t h a 32-second warning t ime o f approaching eastbound t r a i n s ; the 
FHWA only recommends a minimum of a 20-second warning t i m e , w h i l e t h e CPUC 
r e g u l a t i o n s s p e c i f y a range o f 20 -30 seconds, in advance o f the f a s t e s t t r a i n 
normal ly opera ted over the c r o s s i n g . Tests performed on the c ross ing s igna l 
system a f t e r the acc iden t showed t h a t the ac tua l warning t ime was about 
29 seconds as measured f o r two eastbound Amtrak t r a i n s o p e r a t i n g a t about 
79 mph. The d i f f e r e n c e between the designed 32-second warning t ime and the 
measured 29-second warning t ime is a r e s u l t o f t e s t t imes be ing made v i s u a l l y 
using a stop watch and the t ime i t takes (about 3 seconds) f o r the f l a s h i n g 
l i g h t s to a c t i v a t e . Thus, the c ross ing warning dev ice prov ided more warning 
t ime than t h a t recommended by FHWA or s p e c i f i e d by CPUC and would have been 
ample warning t ime f o r m o t o r i s t s under normal weather c o n d i t i o n s . 

Because o f w i tness statements a s s e r t i n g t h a t the c r o s s i n g warning 
dev ices were not working a t the t ime o f the a c c i d e n t the S a f e t y Board 
cons idered the p o s s i b i l i t y o f i t s f a i l u r e . However, the eng ineer o f 
westbound t r a i n 711 s t a t e d he had observed the c ross ing warning dev ices 
working when h i s t r a i n went through the c ross ing about 30 minutes e a r l i e r . 
A l s o , phys ica l ev idence i n d i c a t e d t h a t the system opera ted p r o p e r l y and 
w i t h i n i t s design parameters a t the t ime o f the a c c i d e n t . 

S e e a p p e n d i x E f o r t y p i c a l g a t e / c a n t i l e v e r e d s i g n a l c r o s s i n g d e v i c e . 
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The phys ica l ev idence t h a t i n d i c a t e d the c ross ing g a t e arms were in the 
down p o s i t i o n a t the t ime o f the acc ident were: the broken p ieces o f 
c ross ing ga te arm found in the c ross ing f langeway; the 1 6 - f o o t p iece o f 
c ross ing ga te arm found 160 f e e t south o f the c r o s s i n g near one o f the 
t r a c t o r a x l e s ; the fragments o f loose p u l v e r i z e d g l a s s , s i m i l a r t o s a f e t y 
g lass from a w i n d s h i e l d r e t a i n e d on the shoulder o f the c r o s s i n g arm base; 
the p iece o f red p l a s t i c l e n s , matching the c h a r a c t e r i s t i c s o f the l e n s on 
the c ross ing ga te arm, found i n d e b r i s a t the f r o n t o f t h e d e r a i l e d 
l o c o m o t i v e ; and the s t r e t c h e d lamp f i l a m e n t from the s igna l lamp f i x t u r e 
removed from the cross ing gate arm. A l s o , the damage t o the c r o s s i n g s igna l 
ga te arm i s c o n s i s t e n t w i t h i t being s t ruck by the TAB t r u c k . 

The d e f e c t i v e d iode o f the 1140-B motion d e t e c t o r caused the loss o f 
shunt t i m i n g t o change from 13 seconds to 8 . 5 seconds. However, had the loss 
o f shunt f e a t u r e occurred be fore the a c c i d e n t , i t would not have caused the 
warning system t o opera te improper ly nor have caused the warning t o be l e s s 
than r e q u i r e d . Th is i s because the d . c . t r a c k c i r c u i t p rov ided the proper 
shunt ing p r o t e c t i o n and the motion d e t e c t o r was a secondary d e v i c e t o sense 
m o t i o n . The S a f e t y Board concludes t h a t the motion d e t e c t o r was not a causal 
f a c t o r i n the a c c i d e n t . 

The c ross ing ga te arms r e t u r n e d t o the v e r t i c a l p o s i t i o n f o l l o w i n g the 
a c c i d e n t because the XR r e l a y had i n v e r t e d when the s igna l ins t rument case 
was s t r u c k by acc iden t d e b r i s . Since the cross ing ga te arms would have 
r e t u r n e d to the v e r t i c a l p o s i t i o n in about 6 seconds, the wi tnesses probably 
d i d not see the gates in the down p o s i t i o n because the dense fog o b s t r u c t e d 
t h e i r v i s i o n . A l s o , s ince they were behind the TAB t r u c k , they may not have 
looked a t the c ross ing gates u n t i l a f t e r the c o l l i s i o n when t h e i r t r u c k 
stopped. Then they saw the ga tes i n the v e r t i c a l p o s i t i o n . The S a f e t y Board 
concludes the automat ic f l a s h i n g l i g h t s were o p e r a t i n g and c ross ing ga te arms 
were in the down p o s i t i o n a t the t ime o f the a c c i d e n t . 

TAB Truck O p e r a t i o n 

T i r e marks measured a t the acc ident s i t e were c h a r a c t e r i s t i c o f a 
n o n r o t a t i n g wheel e v i d e n t on the pavement r e s u l t i n g in sk id marks. The 
S a f e t y Board determined t h a t the wi tness t r u c k had been t r a v e l l i n g about 
44 mph b e f o r e b rak ing based on the 1 3 3 - f o o t sk id marks i t m a d e . 2 9 S ince the 
w i tness t r u c k had been f o l l o w i n g the TAB t r u c k f o r the l a s t 3 m i l e s a t about 
2 1/2 t r u c k l e n g t h s , the S a f e t y Board b e l i e v e s t h a t both v e h i c l e s were 
probab ly t r a v e l l i n g about the same speed. At a speed o f 44 mph a minimum 
d i s t a n c e o f 261 f e e t would be r e q u i r e d t o b r i n g the TAB t r u c k t o a s t o p . 
Th is i s based on a p e r c e p t i o n and r e a c t i o n t ime o f 1.5 seconds and a brake 
de lay t ime o f .5 seconds. The probab le l i m i t e d s i g h t d i s t a n c e i n the fog 
would have increased t h e t ime needed t o p e r c e i v e the c ross ing warning l i g h t s , 
r e a c t , and apply the s e r v i c e b r a k e s . Consequent ly , the minimum stopping 
d i s t a n c e would have increased p r o p o r t i o n a l l y . Had the t r u c k d r i v e r been 
o p e r a t i n g h i s v e h i c l e a t a lower speed, he would have had more t ime t o 

S e e a p p e n d i x D f o r v e h i c l e s p e e d / d i s t a n c e c a l c u l a t i o n s . 
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p e r c e i v e and r e a c t t o the impending danger, as we l l as r e q u i r e d l e s s d i s t a n c e 
t o b r i n g the v e h i c l e t o a complete s top . The S a f e t y Board concludes t h a t the 
speed o f the t r u c k combined w i t h the reduced v i s i b i l i t y c r e a t e d by dense fog 
s i g n i f i c a n t l y reduced the t r u c k d r i v e r ' s a v a i l a b l e r e a c t i o n t i m e . 

For the t r u c k d r i v e r t o have a r r i v e d at Stockton about 0600 when he l e f t 
Fontana about 2330 t h e prev ious n i g h t r e q u i r e d an average speed o f about 
60 mph on h is 3 7 6 - m i l e t r i p . He t o l d the warehouse foreman a t Stockton t h a t 
he had exper ienced "bad fog from Fresno" and i t was " g e t t i n g worse . " His 
speed between Fresno and Stockton (about 103 m i l e s ) i s unknown. However, i f 
he had slowed down i n the f o g , h is average speed in the nonfog p o r t i o n of the 
t r i p would have been in excess o f 60 mph. His prev ious d r i v i n g v i o l a t i o n s as 
w e l l as the speed from Fontana t o Stockton i n d i c a t e a p r o p e n s i t y t o exceed 
th e l e g a l l i m i t s , For the 2 5 - m i l e t r i p from Oakdale t o the acc iden t s i t e a t 
Mariposa Road, the t r u c k d r i v e r averaged about 50 mph in f o g . As discussed 
e a r l i e r the sa fe v e h i c l e speed based on the s i g h t d i s t a n c e in the e x i s t i n g 
fog would have been about 29 mph or l e s s ; t h e r e f o r e , the t r u c k d r i v e r ' s 
o p e r a t i o n o f h is t r u c k from Oakdale to Mariposa Road again i n d i c a t e s a 
p r o p e n s i t y to speed. 

Dense Tu le fog reduces v i s u a l cues and masks phys ica l f e a t u r e s t h a t 
a l e r t m o t o r i s t s t o upcoming c o n d i t i o n s r e q u i r i n g d r i v e r a c t i o n . To 
compensate, a d r i v e r in dense fog i s fo rced i n t o a s t a t e o f read iness to 
d e t e c t what l i m i t e d f e a t u r e s are a v a i l a b l e . Because o f the reduced 
v i s i b i l i t y , a l e r t n e s s and v i g i l a n c e must be m a i n t a i n e d . The t r u c k d r i v e r had 
d r i v e n about 2 hours or longer (depending on h is speed) in the dense fog 
from Fresno to S t o c k t o n , about 30 minutes from Stockton t o Oakda le , and again 
about 30 minutes from Oakdale t o Mariposa Road. Research i n t o v a r i o u s 
aspects o f human v i g i l a n c e 3 0 i n d i c a t e s t h a t performance d e t e r i o r a t e s a f t e r 
30 minutes ; however, a break in m a i n t a i n i n g a t t e n t i o n can serve to a b o l i s h a 
performance decrement . Although the t r u c k d r i v e r had breaks between t r i p 
segments, research suggests h is a b i l i t y t o m a i n t a i n v i g i l a n c e may have 
d e c l i n e d in the 30 -minute d r i v e between Oakdale and Mariposa Road. The 
S a f e t y Board b e l i e v e s t h a t the t r u c k d r i v e r f a i l e d t o p r o p e r l y assess h is 
v i s u a l range in the dense fog and r e l a t e t h a t d i s t a n c e t o the stopping 
c a p a b i l i t y o f h is t r u c k . 

Dur ing h i s employment the t r u c k d r i v e r had d r i v e n in dense fog between 
Fontana and Stockton t h a t inc luded many t r i p s t o Oakdale w i t h i n the l a s t 
6 y e a r s . His degree o f f a m i l i a r i t y w i t h the route may have man i fes ted i t s e l f 
in a complacency f o r i t s p o t e n t i a l dangers . He may have known the t r a c k was 
t h e r e , but had not expected t o see a t r a i n . 

Desp i te the common e x i s t e n c e o f dense Tu le fog i n t h e i r s e r v i c e a r e a , 
TAB Warehouse & D i s t r i b u t i o n Company does not p rov ide any guidance or 
t r a i n i n g f o r t r u c k d r i v e r s on how t o cope w i t h f o g . The a c c i d e n t t r u c k d r i v e r 
had not r e c e i v e d any guidance or t r a i n i n g from the company on how to opera te 
h i s v e h i c l e i n dense f o g . P a r t i c i p a t i o n i n Opera t ion L i f e s a v e r can prov ide 

D . R . D a v i ' e s a n d G . S . T u n e , H u m a n V i g i l a n c e P e r f o r m a n c e £ fJ e w Y o r k : 
A m e r i c a n E l s e v i e r P u b l i s h i n g C o m p a n y , 1 9 6 9 ) . 
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an o p p o r t u n i t y t o t r a i n t r u c k d r i v e r s in how to cope w i t h fog and t o contend 
w i t h r a i l r o a d / h i g h w a y grade c r o s s i n g s . The S a f e t y Board b e l i e v e s t h a t TAB 
needs t o e s t a b l i s h , and m a i n t a i n w i t h superv isory o v e r s i g h t , a s t r u c t u r e d 
r e c u r r e n t t r a i n i n g program designed to s u s t a i n the performance o f i t s 
t r u c k d r i v e r s a t high s tandards ; inc lude in t h i s program i n s t r u c t i o n s on safe 
o p e r a t i o n i n adverse weather c o n d i t i o n s , w i t h emphasis on o v e r d r i v i n g v i s u a l 
range when o p e r a t i n g in dense f o g ; and p a r t i c i p a t e i n Opera t ion L i f e s a v e r t o 
develop and implement a grade cross ing awareness t r a i n i n g program t o a l e r t 
i t s t r u c k d r i v e r s t o the dangers i n h e r e n t a t r a i l r o a d / h i g h w a y grade c r o s s i n g s . 

Adequacy o f Crossing Warning Devices 

As the t r u c k d r i v e r approached the Mariposa Road grade c ross ing he 
encountered two pass ive warning d e v i c e s . These c o n s i s t e d o f a standard 
r a i l r o a d advance warning sign and pavement markings i n d i c a t i n g t h a t a 
r a i l r o a d c ross ing was ahead. N e i t h e r warned i f a t r a i n was approaching or 
was w i t h i n the crossing. The r a i 1 road advance warning s ign and pavement 
markings complied w i t h both the Federal and C a l i f o r n i a requ i rements f o r 
t r a f f i c c o n t r o l d e v i c e s . The p o s i t i o n i n g o f these pass ive warning dev ices 
was based on v e h i c l e speeds o f about 55 mph p r o v i d i n g a 10-second r e a c t i o n 
t ime to a l low a d r i v e r e x t r a t ime t o make and execute a d e c i s i o n . The on ly 
a c t i v e warning dev ices o f a t r a i n approaching or w i t h i n the c r o s s i n g were the 
automat ic f l a s h i n g l i g h t s , the lowered crossing ga te arm, and the sounding o f 
the locomot ive horn . 

The S a f e t y Board determined t h a t the t r u c k was about 1 ,879 f e e t from 
th e c ross ing when t r a i n 708 a c t i v a t e d the cross ing warning system. The 
advance warning signs and pavement markings would on ly a l e r t the t r u c k d r i v e r 
t h a t a r a i l r o a d / h i g h w a y grade cross ing was ahead. However, he e i t h e r d i d not 
see them or he saw them and d i d not t ake a p p r o p r i a t e a c t i o n . 

The most r e c e n t FRA r e p o r t f o r grade cross ing acc iden t s t a t i s t i c s shows 
t h a t 6 ,025 grade cross ing acc idents were r e p o r t e d in 1988 o f which 252 
occurred in C a l i f o r n i a . 3 1 The same r e p o r t showed t h a t 1,882 acc idents 
occurred w i t h weather c o n d i t i o n s r e p o r t e d as a causal c i rcumstance and t h a t 
82 of these acc idents r e p o r t e d fog as the c i rcumstance . The FRA r e p o r t d i d 
not p rov ide i n f o r m a t i o n f o r weather r e l a t e d acc idents by S t a t e or number o f 
c a s u a l t i e s . 

During the i n v e s t i g a t i o n the S a f e t y Board was advised by the ATSF t h a t 
they had prov ided a c i r c u i t f o r use w i t h an advance warning s ign a t a p u b l i c 
grade c ross ing a t a S t a t e highway ( C a l i f o r n i a 58 , Kramer Crossing between 
Barstow and Boron) . The c i r c u i t r y provided a means f o r an a c t i v e advance 
warning dev ice to be a c t i v a t e d upon the approach o f a t r a i n . The C a l i f o r n i a 
Department o f T r a n s p o r t a t i o n i n s t a l 1 e d and mai n t a i n s the advanced warni ng 

F e d e r a l R a i l r o a d A d m i n i s t r a t i o n " R a i l - H i g h w a y C r o s s i n g 
A c c i d e n t / I n c i d e n t a n d I n v e n t o r y B u l l e t i n " n u m b e r 1 1 p u b l i s h e d J u n e 1 9 8 9 f o r 
c a l e n d e r y e a r 1 9 8 8 . 
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s y s t e m . 3 2 The i n s t a l l a t i o n o f an a c t i v e advance warning d e v i c e l o c a t e d on, 
or i n p lace o f , the pass ive advance warning s ign prov ides a d d i t i o n a l 
p e r c e p t i o n / r e a c t i o n t i m e f o r t h e m o t o r i s t approaching a c r o s s i n g t o t ake 
a p p r o p r i a t e a c t i o n . The dense Tu le fog t h a t h i s t o r i c a l l y occurs in the 
San Joaquin V a l l e y i n w i n t e r and may l a s t severa l days can impa i r d r i v e r 
v i s i b i l i t y and i n c r e a s e the t ime needed t o p e r c e i v e and r e a c t t o warning 
s i g n a l s . I f t he Mar iposa Road grade c ross ing advance warning s ign had been 
prov ided w i t h an a c t i v e advance warning s igna l t o a l e r t the t r u c k d r i v e r t h a t 
a t r a i n was i n t h e c r o s s i n g or approaching the c r o s s i n g , about 766 f e e t would 
have been a v a i l a b l e f o r him t o r e a c t and stop be fore h i s t r u c k reached the 
c r o s s i n g . The S a f e t y Board b e l i e v e s t h a t r e g u l a t o r y agencies should r e q u i r e 
th e use o f a c t i v e warning dev ices in advance o f r a i l r o a d / h i g h w a y grade 
cross ings ac tua ted by t h e r a i l r o a d cross ing warning system where s i g h t 
d i s t a n c e s are f r e q u e n t l y reduced by dense f o g . 

The conductor s t a t e d t h a t he heard the eng ineer sound the r e q u i r e d 
warning s igna l f o r the c r o s s i n g . Th is warning s i g n a l would have been 
i n i t i a t e d when t r a i n 708 was near the w h i s t l e pos t , a t about 1 ,976 f e e t from 
the c r o s s i n g . Because the sound l e v e l t e s t s showed t h a t i n t e r i o r t r u c k noise 
(79 t o 84 dbA) was probably g r e a t e r than the sound l e v e l o f the horn (72 dbA) 
o f the approaching locomot ive the S a f e t y Board concludes t h a t , due t o the 
road noise and the h e a t e r fan in the t r u c k , the t r u c k d r i v e r may not have 
heard th e horn o f the approaching t r a i n . 

In a 1985 S a f e t y Study R e p o r t 3 3 the S a f e t y Board addressed a u d i b i l i t y 
warning systems and recommended t o the Federal R a i l r o a d A d m i n i s t r a t i o n : 

R-86-45 

Reexamine the s tandard a p p l i c a b l e t o a t r a i n s a u d i b l e 
warning systems and r e q u i r e improvements i n the a u d i b l e 
warning system's a b i l i t y t o a l e r t motor v e h i c l e d r i v e r s 
t o approaching t r a i n s . 

The FRA responded t o t h i s recommendation in a l e t t e r dated August 4 , 
1988 , s t a t i n g t h a t t h e standards a p p l i c a b l e t o a u d i b l e warning systems had 
been reexamined. The FRA response inc luded the f o l l o w i n g : 

A l t e r a t i o n s in the a u d i b l e warning system could on ly be 
accomplished in one o f two ways -- the sound could be 
l o u d e r , or i t could be d i f f e r e n t 

Changing the c u r r e n t sound ( p i t c h , t o n e , notes u l u l a t i o n , 
e t c . ) might a t f i r s t enhance the dev ices a l e r t i n g 
a b i l i t y , but would , a t the same t ime and f o r the same 

• ' ' T h e CPUC h a s t h e e x c l u s i v e a u t h o r i t y t o r e g u l a t e r a i l r o a d / h i g h w a y 
c r o s s i n g s a c c o r d i n g t o CPUC C o d e 1 2 0 1 a n d 1 2 0 2 . 
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reasons , become l e s s r e c o g n i z a b l e (or a t worst confus ing) 
t o the m o t o r i s t . A t r a i n horn i s c u r r e n t l y recognized as 
a t r a i n horn by most o f the p u b l i c . In the shor t r u n , a 
d i f f e r e n t a l e r t i n g sound might catch the a t t e n t i o n o f the 
m o t o r i s t more e a s i l y , but i t is e q u a l l y l i k e l y t o confuse 
him, prompting him to look f o r some source o ther than a 
t r a i n Over the longer r u n , the n o v e l t y e f f e c t and 
concomitant a l e r t i n g a b i l i t y w i l l wear o f f , and when the 
new sound becomes assoc ia ted w i t h t r a i n s , i t w i l l be no 
more e f f e c t i v e i n a l e r t i n g the d r i v e r than the sound he 
c u r r e n t l y assoc ia tes w i t h t r a i n s . Th is i s p r e c i s e l y the 
c y c l e t h a t occurred when steam w h i s t l e s were r e p l a c e d by 
d i e s e l horns 

Exper ience has taught us t h a t the t o l e r a n c e o f engine 
crews and the t o l e r a n c e o f communities ad jacen t t o the 
r a i l r o a d r i g h t s - o f - w a y are l i m i t i n g f a c t o r s on c a r r i e r s ' 
a b i l i t y t o e f f e c t i v e l y r a i s e the dec ibe l l e v e l s o f t h e i r 
a u d i b l e warning w h i s t l e s 

Requ i r ing louder horns has a c l e a r downside, in t h a t i t 
would almost c e r t a i n l y touch o f f a s t r o n g , n e g a t i v e 
r e a c t i o n i n the communities ad jacent t o r a i l r o a d 
l i n e s The c a p a c i t y t o increase the dec ibe l l e v e l o f 
the dev ice i s very l i m i t e d , both by p u b l i c a t t i t u d e s and 
by EPA standards 

We have se r ious r e s e r v a t i o n s about the w o r k a b i l i t y o f 
t h i s recommendation, and quest ion whether any ga in in 
a u d i b i l i t y i t produces would be outweighed by the l i m i t s 
on the use o f the a u d i b l e dev ice t h a t would s u r e l y 
f o l l o w . 

The S a f e t y Board r e p l i e d t o t h i s response in a December 2 1 , 1989, 
l e t t e r s t a t i n g : 

The FRA r e s p o n s e . . .suggests t h a t the FRA i s locked i n t o 
the c u r r e n t s i t u a t i o n and t h a t t h e r e i s no f e a s i b l e 
s o l u t i o n to the i n a b i l i t y o f the c u r r e n t a u d i b l e warning 
systems t o a l e r t motor vehi c l e d r i vers o f approachi ng 
t r a i n s . 

For example, the response discusses the f a c t t h a t some 
communities have passed ordinances t o ban the use o f 
t r a i n horns dur ing c e r t a i n hours and/or a t c e r t a i n 
cross ings In these cases , perhaps t h e r e i s a need t o 
look a t a new and d i f f e r e n t type o f a l e r t i n g system f o r 
c e r t a i n hours o f the day t h a t would a l l e v i a t e the 
concerns o f the communities but s t i l l p rov ide s u f f i c i e n t 
warning t o m o t o r i s t s o f an oncoming t r a i n . The FRA 
should a lso look a t the f e a s i b i l i t y o f e l i m i n a t i n g 
p a s s i v e g r a d e c r o s s i n g s a t p a r t i c u l a r l o c a t i o n s . 
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I n s t a l l a t i o n of automat ic warning devices at c ross ings i n 
those areas where ordinances are being passed should be 
look i n t o in d e t a i l , as should a l l f a c t o r s t h a t c u r r e n t l y 
are taken i n t o c o n s i d e r a t i o n to determine the p r i o r i t y by 
whi ch p a s s i ve grade crossings are earmarked f o r 
upgrad ing . 

Based on t h a t di scussion the S a f e t y Board c l a s s i f i e d S a f e t y 
Recommendation R-86-45 as "Open--Unacceptable A c t i o n " and asked the FRA to 
look i n t o the problem o f a u d i b i l i t y once a g a i n . 

Since t h a t r e p l y t o the FRA, the S a f e t y Board has rev iewed the issue o f 
a u d i b l e warnings at r a i 1 road/highway grade c r o s s i n g s . The S a f e t y Board 's 
l e t t e r o f December 2 1 , 1989, moved the bounds o f the recommended a c t i o n 
beyond the a u d i b i l i t y issue i n t o genera l grade cross ing s a f e t y . The S a f e t y 
Board agrees w i t h the FRA t h a t spending more resources on t h e aud ib i 1 i t y 
issue may not be war ran ted when compared w i t h o ther grade c ross ing p r o j e c t s . 
The need f o r the upgrading o f c ross ing warning dev ices from pass ive t o a c t i v e 
dev ices and from a c t i v e t o automated warning dev ices i s g r e a t e r than the need 
f o r research or o ther a c t i o n s r e l a t e d t o a u d i b l e warning systems. Based on 
t h i s d iscuss ion the S a f e t y Board has r e c l a s s i f i e d S a f e t y Recommendation R-86-
45 as " C l o s e d - - R e c o n s i d e r e d . " However, we encourage the FRA t o cont inue 
working w i t h the i n d u s t r y , the S t a t e s , and Opera t ion L i f e s a v e r t o enhance the 
s a f e t y o f r a i l r o a d / h i g h w a y grade c r o s s i n g s . 

The adequacy of the c ross ing warning devices a lso depends on the l i g h t 
t ransmiss ion i n t e n s i t y o f the f l a s h i n g l i g h t s . Since the lamp v o l t a g e was 
not a t i t s r a t e d maximum v o l t a g e , the reduced v o l t a g e may have a f f e c t e d the 
i n t e n s i t y o f the f l a s h i n g l i g h t s . The S a f e t y Board i s concerned about the 
e f f e c t the dense fog would have had on the l i g h t t r a n s m i s s i o n i n t e n s i t y o f 
the f l a s h i n g l i g h t s ; however, the S a f e t y Board i s unaware o f any research on 
l i g h t t r ansmiss ion r e d u c t i o n in f o g . A l s o , s ince the fog d e n s i t y a t the t ime 
o f the acc ident i s unknown, the S a f e t y Board could not de termine from what 
d i s t a n c e the t r u c k d r i v e r saw the f l a s h i n g l i g h t s or i f he ever saw them. 
Reducing the lamp v o l t a g e g r e a t l y d imin ishes the b r i l l i a n c e and observed 
c o l o r o f the l e n s , as w e l l as the d i s t a n c e o f l i g h t t r ansmiss ion and 
p e r c e p t i o n . The S a f e t y Board concludes t h a t a m o t o r i s t ' s a b i l i t y to 
recogn ize the o p e r a t i n g grade cross ing f l a s h i n g l i g h t s i n dense fog was 
probably lessened by the reduced lamp v o l t a g e . 

In the l a t e 1970 's t h e FRA i n i t i a t e d a ru lemaking proceeding t o address 
th e issue o f standards govern ing the maintenance, i n s p e c t i o n , and t e s t i n g o f 
these d e v i c e s . The FRA then t e r m i n a t e d the ru lemaking i n 1978 based on the 
a n a l y s i s o f acc iden t f i l e s from 1975 t o 1976 t h a t r e v e a l e d m a l f u n c t i o n s were 
present i n on ly .3 o f 1 percent o f the cases and tes t imony f a i l e d t o make a 
persuas ive case . Rulemaking was done again in 1984, and the FRA reached t h e 
same c o n c l u s i o n . 
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The Ra i l S a f e t y Improvement Act o f 1988, enacted June 2 2 , 1988, d i r e c t e d 
th e FRA t o " issue such r u l e s , r e g u l a t i o n s , o r d e r s , and standards as may be 
necessary t o ensure the sa fe maintenance, i n s p e c t i o n , and t e s t i n g o f s igna l 
systems and dev ices a t r a i l r o a d highway grade c ross ings" w i t h i n 1 y e a r o f the 
enactment da te o f the a c t . To da te no d e t e r m i n a t i o n has been made t o issue 
r u l e s , r e g u l a t i o n s , o r d e r s , or s tandards . The S a f e t y Board b e l i e v e s t h a t the 
FRA should a t the l e a s t promulgate r e g u l a t i o n s p r o v i d i n g f o r minimum 
standards f o r a p p l i e d lamp bulb vo l tages f o r r a i l r o a d / h i g h w a y grade c ross ing 
warning l i g h t s t o ensure maximum o u t p u t , proper c o l o r , b r i l l i a n c e , and s i g h t 
d i s t a n c e . 

Communications 

The conductor s t a t e d t h a t a f t e r the acc ident he could not c o n t a c t the 
d i s p a t c h e r w i t h h i s p o r t a b l e r a d i o . The d i s p a t c h e r was n o t i f i e d o f the 
acc iden t when an ATSF f r e i g h t t r a i n crew overheard the c o n d u c t o r ' s r a d i o 
t ransmiss ion and contac ted the d i s p a t c h e r about the a c c i d e n t . The conductor 
was f o r t u n a t e t h a t another t r a i n was nearby and could r e l a y the emergency 
t r a n s m i s s i o n . O therw ise , had t h i s occurred in a remote area or where no 
o t h e r t r a i n was w i t h i n the range o f the conductor 's p o r t a b l e r a d i o , the 
emergency response would have been s u b s t a n t i a l l y d e l a y e d . The on ly r a d i o on 
a t r a i n t h a t had the c a p a b i l i t y t o develop the 35 t o 45 wa t ts o f t r a n s m i s s i o n 
RF power and tona l c a p a b i l i t i e s t o communicate w i t h the d i s p a t c h e r was 
1 ocated in the 1 ocomotive cab. In t h i s acc ident the f i r e f o i 1 owing the 
d e r a i l m e n t dest royed the l o c o m o t i v e , and only the c o n d u c t o r ' s hand-he ld 5-
w a t t RF power r a d i o w i t h o u t the tona l c a p a b i l i t i e s was a v a i l a b l e . Had the 
conductor had a p o r t a b l e r a d i o w i t h more RF power and t o n a l c a p a b i l i t i e s , he 
would have been ab le t o communicate d i r e c t l y w i t h the d i s p a t c h e r . The S a f e t y 
Board b e l i e v e s t h a t Amtrak should develop and implement a means f o r the 
conductor t o con tac t the d i s p a t c h e r by r a d i o should the locomot ive r a d i o be 
u n a v a i l a b l e . 

S u r v i v a l Factors 

According t o the passenger statements and t r a i n crew tes t imony the 
i n i t i a l impact was not s e v e r e . At impact passengers were thrown i n t o seats 
or i n t e r i o r sur faces in f r o n t o f them, causing some secondary impact 
i n j u r i e s . A d d i t i o n a l i n j u r i e s occurred when the second coach, AMTK 54064, 
tu rned onto i t s s i d e . 

S a f e t y Board l a b o r a t o r y t e s t s concluded t h a t the metal fragments 
removed from the t r a i l i n g t r u c k o f the locomotive conta ined aluminum. These 
f ragments , a long w i t h the evidence o f red p a i n t t r a n s f e r s s i m i l a r i n c o l o r to 
the p a i n t on the Amtrak equipment, i n d i c a t e t h a t the f i r s t c a r , AMTK 54045, 
had been p e n e t r a t e d by the t r a i l i n g locomotive t r u c k dur ing the d e r a i l m e n t . 
I n i t i a l l y the p e n e t r a t i o n o f AMTK 54045 concerned the S a f e t y Board about the 
crashwor th iness o f aluminum covered passenger equipment; however, as no 
i n j u r i e s could be l i n k e d to the p e n e t r a t i o n in t h i s acc iden t no conc lus ion 
could be made concerning i t s c rashwor th iness . 
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Adequacy o f S e a t l o c k s - - A s seen in t h i s and o ther r a i l r o a d passenger car 
a c c i d e n t s , some passenger seats r o t a t e d , and passengers were e j e c t e d from 
t h e i r s e a t s . N o t w i t h s t a n d i n g the damage susta ined by the Hor izon cars in 
t h i s a c c i d e n t , no s e a t l o c k s f a i l e d a l though some d i d r o t a t e . In past 
a c c i d e n t s seat r o t a t i o n w i t h o u t s e a t l o c k f a i l u r e has been the r u l e r a t h e r 
than the e x c e p t i o n . Th is may mean t h a t the seats were not f u l l y locked 
be fore each a c c i d e n t . The S a f e t y Board concludes t h a t a v i s u a l examinat ion 
o f the p o s i t i o n o f the f o o t l e v e r on the Coach and Car s e a t l o c k i s not a 
conc lus ive i n d i c a t o r t o determine t h a t a seat i s a c t u a l l y in the locked 
p o s i t i o n . 

In order f o r a seat t h a t i s locked be fore an acc iden t t o unlock and 
r o t a t e w i t h the s e a t l o c k remain ing undamaged, the s e a t l o c k must encounter an 
upward v e r t i c a l f o r c e s u f f i c i e n t enough t o disengage the l a t c h and 
subsequent ly s u s t a i n a l a t e r a l f o r c e t h a t w i l l move the sea t inward . Because 
th e p r o b a b i l i t y o f a s u f f i c i e n t upward v e r t i c a l and l a t e r a l f o r c e t o occur 
t h a t would disengage the l a t c h w i t h o u t damaging the s e a t l o c k and move the 
seats inward would be r a t h e r remote , i t appears more l i k e l y t h a t the 
s e a t l o c k s were not i n i t i a l l y engaged. The Sa fe ty Board b e l i e v e s t h a t the 
d i s t r i b u t i o n o f a memo i s not s u f f i c i e n t and Amtrak needs t o e s t a b l i s h a 
systemwide procedure t o ensure t h a t a l l sea t locks are engaged i n the locked 
p o s i t i o n be fore p l a c i n g equipment in revenue s e r v i c e . 

Securement o f Food S e r v i c e Equipment--The S a f e t y Board has observed in 
prev ious acc idents t h a t u n r e s t r a i n e d food s e r v i c e equipment has been e j e c t e d 
from recessed mounts and become i n j u r y producing p r o j e c t i l e s d u r i n g a 
d e r a i l m e n t . In i t s r e p o r t o f the i n v e s t i g a t i o n o f a 1983 Amtrak d e r a i l m e n t 
a t Wi lmington , I l l i n o i s , 3 4 the S a f e t y Board recommended t h a t Amtrak: 

R-84-40 

Cor rec t the i d e n t i f i e d design d e f i c i e n c i e s in the 
i n t e r i o r f e a t u r e s o f e x i s t i n g and new passenger c a r s , 
which can cause i n j u r i e s in a c c i d e n t s , i n c l u d i n g the 
baggage r e t e n t i o n c a p a b i l i t i e s o f overhead luggage r a c k s , 
i n a d e q u a t e l y secured s e a t s , and i n a d e q u a t e l y secured 
equipment i n food s e r v i c e c a r s . 

On March 3 1 , 1985, Amtrak responded t h a t i t would enhance securement o f 
food s e r v i c e equipment such as microwave and convect ion ovens by adding an 
e x t r a s t e e l bar across the top o f the ovens t o prevent d isp lacement under 
extreme shock. The m o d i f i c a t i o n was being implemented as food s e r v i c e cars 
undergo overhaul and 120-day maintenance programs. On J u l y 2 9 , 1985, Amtrak 
began addressing the issues o f seat r o t a t i o n and i n a d e q u a t e l y secured 
equipment i n food s e r v i c e c a r s . However, s ince they lacked plans t o improve 
the luggage r e t e n t i o n c a p a b i l i t i e s in e x i s t i n g passenger c a r s , the 

J * R a i l r o a d / H i g h w a y A c c i d e n t R e p o r t - - " C o l l i s i o n o f A m t r a k P a s s e n g e r 
T r a i n N o . 3 0 1 o n I l l i n o i s C e n t r a l G u l f R a i l r o a d w i t h HMS T e r m i n a l s , I n c . , 
D e l i v e r y T r u c k , W i l m i n g t o n , I l l i n o i s , J u l y 2 8 , 1 9 8 3 " ( N T S B / R H R - 8 4 / 0 2 ) . 
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recommendation was c l a s s i f i e d "C losed- -Unacceptab le A c t i o n . " S a f e t y 
Recommendation R-85-128 was issued on January 15 , 1986, addressing the issue 
o f luggage r e t e n t i o n d e v i c e s . T h e r e f o r e , on March 25 , 1986, the S a f e t y 
Board r e c l a s s i f i e d S a f e t y Recommendation R-84-40 as "Closed—Unacceptable 
A c t i o n / S u p e r s e d e d . " 

A f t e r an acc iden t in 1987 a t R u s s e l l , I o w a , 3 5 i n v o l v i n g an Amtrak t r a i n 
the S a f e t y Board made the f o l l o w i n g recommendation t o Amtrak: 

R-88-48 

Develop and i n s t a l 1 e f f e c t i v e r e t e n t i o n dev ices f o r 
cof feemakers on a l l passenger cars to prevent them from 
becoming d is lodged in an a c c i d e n t . 

Amtrak responded on December 2 9 , 1988, t h a t they had designed and 
ordered an e f f e c t i v e r e t e n t i o n dev ice and es t imated the new dev ices would be 
i n s t a l l e d by September 3 0 , 1989. Pending complet ion o f the a c t u a l 
i n s t a l l a t i o n S a f e t y Recommendation R-88-48 was c l a s s i f i e d as "Open-Acceptable 
A c t i o n . " Contact w i t h Amtrak s t a f f on September 18, 1990, r e v e a l e d t h a t the 
i n s t a l l a t i o n o f coffeemakers has not been completed. Amtrak informed the 
S a f e t y Board t h a t t h i s e f f o r t had been put on an a c c e l e r a t e d schedule w i t h a 
goal f o r complet ion by the end o f 1990 (120 days from t h i s s t a f f d i s c u s s i o n ) . 

In the food s e r v i c e car in t h i s acc ident the microwave ovens were held 
in p lace w i t h s t e e l b racke ts t h a t prevented the ovens from coming out of 
t h e i r recessed mounts. However, the coffeemakers were unsecured i n the food 
s e r v i c e c a r , and the s e r v i c e a t t e n d a n t was i n j u r e d when the car d e r a i l e d , the 
coffeemakers o v e r t u r n e d , and hot l i q u i d s s p i l l e d on h e r . Al though t h e r e were 
at tachments f o r secur ing a cof feemaker , the at tachments were f o r a d i f f e r e n t 
type o f co f feemaker , a "Grimes" type cof feemaker , and the replacement 36-cup 
coffeemakers could not be secured in the e x i s t i n g a t tachments . 

The food s e r v i c e car a t t e n d a n t noted t h a t when the c a r was being 
prepared f o r s e r v i c e i n Oakland no coffeemakers were i n the car and the 
replacement cof feemakers supp l ied by the commissary personnel were the wrong 
type co f feemakers . According to Amtrak the r e s p o n s i b i l i t y to ensure t h a t the 
proper cof feemakers are in p lace and secured is shared by the mechanical 
department p e r s o n n e l , on-board s e r v i c e p e r s o n n e l , and the t r a i n conductor . 
However, w h i l e i t may be proper f o r Amtrak 's p o l i c y t o t a k e an e d u c a t i o n a l 
t a c k t o ensure employee compl iance , i t can only confuse a f f e c t e d personnel 
when no c l e a r l y d e f i n e d l i n e o f a c c o u n t a b i l i t y e x i s t s . The S a f e t y Board 
b e l i e v e s t h a t such procedures would not be t o l e r a t e d i n the mechanical or 
o p e r a t i o n a l aspects o f p r e p a r i n g a t r a i n and a crew f o r s e r v i c e . These 
aspects are perce ived as s a f e t y r e l a t e d and r e q u i r e d , w h i l e passenger s e r v i c e 

3 3 R a i l r o a d A c c i d e n t R e p o r t - - " C o l l i s i o n a n d D e r a i l m e n t o f A m t r a k T r a i n 6 
o n t h e B u r l i n g t o n N o r t h e r n R a i l r o a d , R u s s e l l , I o w a , O c t o b e r , 1 2 , 1 9 8 7 " 
( N T S B / R A R - 8 8 / 0 4 ) . 
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i tems such as cof feemakers are seen as convenience items r e l a t e d and not 
n e c e s s a r i l y assoc ia ted w i t h s a f e t y . Th is acc ident and the r e s u l t i n g i n j u r i e s 
show the inadequacy o f t r e a t i n g passenger s e r v i c e s w i t h any less s a f e t y 
r e l a t e d importance than i s shown w i t h the o p e r a t i o n a l and mechanical aspec ts . 

The conductor had s t a t e d t h a t he had worked on o t h e r t r a i n s in revenue 
s e r v i c e s ince the acc iden t and had observed unsecured co f feemakers . Since he 
was unaware o f any Amtrak p o l i c y t h a t s p e c i f i c a l l y r e q u i r e d secur ing 
cof feemakers i n t h e i r a p p r o p r i a t e r e s t r a i n t s he had not r e p o r t e d the 
unsecured cof feemakers in the food s e r v i c e car in t h i s a c c i d e n t nor any he 
observed i n subsequent t r i p s . The S a f e t y Board b e l i e v e s t h a t Amtrak should 
e s t a b l i s h systemwide r u l e s to ensure t h a t only p r o p e r l y secured app l iances 
are used in revenue s e r v i c e and e s t a b l i s h procedures f o r e n f o r c i n g those 
r u l e s . 

Luggage R e t e n t i o n - - N o passengers r e p o r t e d being s t r u c k by 1uggage 
stowed in the overhead 1uggage r a c k s . The S a f e t y Board has p r e v i o u s l y 
addressed luggage r e t e n t i o n devices and recommended t o A m t r a k : 3 6 

R-85-128 

Develop and i n s t a l 1 e f f e c t i v e r e t e n t i o n dev ices in i t s overhead 
1uggage racks t o prevent the d i s l o d g i n g o f 1uggage and o t h e r 
a r t i c l e s in a c o l l i s i o n and /or d e r a i l m e n t . 

The s t a t u s o f t h i s recommendation i s "Open--Unacceptable A c t i o n . " 

S a f e t y Board i n v e s t i g a t o r s observed dur ing a v i s i t t o an Amtrak f a c i l i t y 
in October 1986 t h a t i t appeared the p r o t o t y p e luggage r e s t r a i n t would 
prevent l o n g i t u d i n a l movement o f luggage; however, the f u l l e f f e c t i v e n e s s o f 
the dev ices f o r l a t e r a l luggage r e s t r a i n t had not y e t been e v a l u a t e d by 
Amtrak (no e v a l u a t i o n o f the luggage r e s t r a i n t performance when a car i s 
r o t a t e d from the v e r t i c a l p o s i t i o n ) . Amtrak b e l i e v e s t h a t the performance o f 
the r e t e n t i o n dev ices in the S t o c k t o n , C a l i f o r n i a , and B a t a v i a , I o w a 3 7 

acc idents prec ludes the need f o r f u r t h e r t e s t i n g . In t h i s a c c i d e n t , severa l 
cars d e r a i 1 e d , one o v e r t u r n e d , and one came t o r e s t 1 eaning a t about a 
45 -degree a n g l e . According to the CPUC documentation o f the i n t e r i o r o f the 
passenger ca rs immediate ly f o l l o w i n g the a c c i d e n t , a l l luggage was 
r e s t r a i n e d in the overhead r a c k s . Al though the luggage r e s t r a i n t s may have 
kept luggage i n the overhead racks in t h i s a c c i d e n t , the S a f e t y Board cannot 
conclude t h a t t h e amount of luggage p laced i n these racks i s r e p r e s e n t a t i v e 
o f a t y p i c a l s i t u a t i o n on Amtrak t r a i n s . 

R a i l r o a d A c c i d e n t R e p o r t - - " D e r a i l m e n t o f A m t r a k P a s s e n g e r T r a i n 
N o . 60, t h e M o n t r e a l e r , o n t h e C e n t r a l V e r m o n t R a i l w a y n e a r E s s e x J u n c t i o n , 
V e r m o n t , J u l y 7 , 1 9 8 4 " ( N T S B / R A R - 8 5 / 1 4 ) . 

3 7 D e r a i l m e n t o f A m t r a k T r a i n 6 o n B u r l i n g t o n N o r t h e r n R a i l r o a d i n 
B a t a v i a , I o w a , o n A p r i l 2 3 , 1 9 9 0 . 
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Contact w i t h Amtrak s t a f f on September 18 , 1990, r e v e a l e d t h a t about 
60 percent o f the a f f e c t e d cars had been r e t r o f i t t e d w i t h the new luggage 
r e t e n t i o n d e v i c e s . The S a f e t y Board i n v e s t i g a t i o n o f the B a t a v i a , Iowa, 
acc iden t i s c o n t i n u i n g . Although the S tock ton , C a l i f o r n i a , a c c i d e n t may not 
have been a t y p i c a l s i t u a t i o n as the amount o f luggage was l e s s than normal 
and th e S a f e t y Board i n v e s t i g a t o r s d i d not observe the p o s i t i o n o f the 
luggage a f t e r the a c c i d e n t , the S a f e t y Board agrees t h a t the r e p o r t e d 
performance o f r e t e n t i o n dev ices and the r a t e o f r e t r o f i t complet ion 
war ran ts an "Open—Acceptable Response" f o r S a f e t y Recommendation R -85 -128 . 

The on ly luggage d i s p l a c e d dur ing the acc ident a p p a r e n t l y was from the 
end o f car open 1uggage s torage shelves t h a t 1acked 1uggage r e s t r a i n t s . 
(See f i g u r e 5 . ) Al though some passengers complained t h a t the luggage i n the 
a i s l e slowed t h e i r e v a c u a t i o n , they considered i t a minor problem. 
N e v e r t h e l e s s , a l l i tems o f mass should be secured so they do not i n j u r e 
passengers and do not impede e v a c u a t i o n s . The S a f e t y Board b e l i e v e s t h a t 
Amtrak should modify the luggage s torage areas at the ends o f Hor izon cars t o 
adequate ly r e t a i n luggage i n a c o l l i s i o n or d e r a i l m e n t . 

V e s t i b u l e Doors- -The S a f e t y Board had found in i t s i n v e s t i g a t i o n o f an 
Amtrak passenger t r a i n acc ident i n Seabrook, Mary land , on June 9 , 1 9 7 8 , 3 8 

t h a t the f a i l u r e t o p rov ide i d e n t i f i c a t i o n o f the emergency door r e l e a s e 
mechanism and t o t r a i n crewmembers to use the dev ice caused a d e l a y i n the 
removal o f i n j u r e d passengers. Consequent ly , the S a f e t y Board recommended t o 
th e Federa l R a i l r o a d A d m i n i s t r a t i o n : 

R-79-39 

Promulgate r e g u l a t i ons requi r i ng t h a t the emergency 
r e l e a s e mechanism f o r doors on p a s s e n g e r - c a r r y i n g cars be 
c l e a r l y i d e n t i f i e d so t h a t the doors can be opened e a s i l y 
by passengers in an emergency. 

The FRA r e p l i e d on A p r i l 4 , 1984, t h a t they have been respons ive t o the 
S a f e t y Board recommendations p e r t a i n i n g to r a i l passenger o p e r a t i o n s 
r e l a t i ng t o c r a s h w o r t h i n e s s , i n t e r i o r d e s i g n , and emergency procedures by 
deve lop ing a comprehensive passenger s a f e t y program. S a f e t y Recommendation 
R-79-39 was p laced in a "Closed—Superseded" s t a t u s on J u l y 2 9 , 1985, when 
the f o l l o w i n g recommendation was issued a f t e r an Amtrak passenger t r a i n 
acc iden t i n Gibson, C a l i f o r n i a , on June 23 , 1 9 8 2 : 3 9 

3 8 R a i l r o a d A c c i d e n t R e p o r t - - " R e a r E n d C o l l i s i o n o f C o n r a i l C o m m u t e r 
T r a i n N o . 4 0 0 a n d A m t r a k P a s s e n g e r T r a i n N o . 60, S e a b r o o k , M a r y l a n d , J u n e 9 , 
1 9 7 8 " ( N T S B - R A R - 7 9 - 3 ) . 

3 ' R a i l r o a d A c c i d e n t R e p o r t - - " F i r e O n b o a r d A m t r a k P a s s e n g e r T r a i n 
N o . 1 1 , C o a s t S t a r l i g h t , G i b s o n , C a l i f o r n i a , J u n e 2 3 , 1 9 8 2 " ( N T S B - R A R - 8 3 - Q 3 ) . 



Figure 5- -End o f car luggage s h e l f . 
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R-83-76 

Expedi te the development o f passenger car s a f e t y 
standards which were mandated by Congress in October 1980 
( r e i t e r a t e d January 14, 1 9 8 3 ) , i n c l u d i n g in the 
s tandards : 

( a ) C r i t e r i a f o r t h e 1 o c a t i on and 
i n t e n s i t y o f emergency l i g h t s w i t h i n 
t h e c a r s t o a s s u r e a d e q u a t e 
v i s i b i l i t y f o r escape from smoke 
f i l l e d c a r s ; 

(b ) Requirements f o r emergency evacuat ion 
p l a n s , f o r t r a i n i n g o f personnel f o r 
e m e r g e n c i e s , and f o r emergency 
systems, such as emergency e x i t s and 
doors , smoke d e t e c t o r systems, e t c . , 
s p e c i f y i n g t h e numbers , t y p e , 
l o c a t i o n s , and mark ings; 

( c ) Acceptab le l e v e l s o f f lame spread 
r a t e , smoke emiss ions, and t o x i c 
fumes f o r i n t e r i o r m a t e r i a l s ; and 

(d ) Requirements f o r the i n s t a l l a t i o n o f 
s p r i n k l e r system to which water can 
be supp l ied by emergency equipment 
through e x t e r n a l l y mounted standard 
s tandp ipes . 

The FRA responded on October 8 , 1985, t h a t passenger o p e r a t i o n s had 
compiled an e x c e l l e n t s a f e t y record and a major Federal r e g u l a t o r y e f f o r t was 
not necessary or w a r r a n t e d . S a f e t y Recommendation R-83-76 was p laced i n a 
"C losed- -Unacceptab le A c t i o n " s t a t u s on January 14, 1986. 

The v e s t i b u l e doors o f the new Hor izon equipment can on ly be opened from 
th e i n s i d e . No method or dev ice i s provided to open the doors from the 
o u t s i d e . A pawl l a t c h , l o c a t e d at the top of the door i n s i d e the c a r , t o 
open the v e s t i b u l e door i s not c l e a r l y marked; the l a t c h must be manual ly 
disengaged from i n s i d e t o open the door f o r e x i t i n g the c a r . Unless a 
passenger can determine how t o opera te the door l a t c h t o open the v e s t i b u l e 
door , u n i n j u r e d or ambulatory passengers must e i t h e r w a i t f o r on-board 
s e r v i c e personnel t o open the door t o e x i t to ground l e v e l , or they must 
remove emergency windows, as was done i n t h i s a c c i d e n t , t o e x i t the car and 
jump t o the ground, r i s k i n g i n j u r y . The absence o f v i s i b l e i n t e r i o r 
markings and o p e r a t i n g i n s t r u c t i o n s at the v e s t i b u l e doors may have 
c o n t r i b u t e d to the d e c i s i o n made by some passengers t o e x i t the cars by 
removing emergency windows i n s t e a d o f e x i t i n g d i r e c t l y t o the ground from the 
cars t h a t were d e r a i l e d in the u p r i g h t p o s i t i o n . The S a f e t y Board quest ions 
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the Amtrak d e c i s i o n t o i n s t a l l v e s t i b u l e door l o c k i n g dev ices w i t h o u t c l e a r 
i n s t r u c t i o n s f o r opening the doors in an emergency and t o n u l l i f y the access 
from th e o u t s i d e t o the i n t e r i o r o f the new Hor izon c a r s . 

When a car has d e r a i l e d i n an u p r i g h t p o s i t i o n , no th ing should prevent 
passengers from opening the v e s t i b u l e door , p r o v i d i n g the door i s not jammed 
or o b s t r u c t e d , once they have l o c a t e d the pawl l a t c h . Fur thermore , when a 
car is in the u p r i g h t p o s i t i o n passengers encounter l e s s r i s k when they can 
e x i t th e car d i r e c t l y t o the ground through the v e s t i b u l e door . The S a f e t y 
Board b e l i e v e s t h a t Amtrak needs t o p rov ide v i s i b l e i n t e r i o r markings and 
o p e r a t i n g i n s t r u c t i o n s a t v e s t i b u l e doors o f a l l passenger equipment t h a t 
cannot be opened from the e x t e r i o r o f the c a r . 

CONCLUSIONS 
F indings 

1 . No anomalies or d e f i c i e n c i e s were e v i d e n t in the t r a c k s t r u c t u r e , t r a c k 
geometry, wayside s igna l system, or in the c o n d i t i o n o f the automat ic 
brakes o f t r a i n 708 t h a t c o n t r i b u t e d t o the a c c i d e n t . 

2 . No e v i d e n t mechanical d e f i c i e n c i e s o f the TAB t r u c k were found t h a t 
c o n t r i b u t e d t o the a c c i d e n t . 

3 . The automat ic f l a s h i n g l i g h t s were o p e r a t i n g , and the c r o s s i n g ga te arms 
were in the down p o s i t i o n a t the t ime o f the a c c i d e n t . 

4 . The speed o f the TAB t r u c k combined w i t h the dense fog s u b s t a n t i a l l y 
reduced the a v a i l a b l e r e a c t i o n t i m e , and the TAB t r u c k d r i v e r f a i l e d to 
b r i n g h is v e h i c l e t o a sa fe s t o p . A l s o , the TAB t r u c k d r i v e r probably 
d i d not see or hear t r a i n 708 as i t approached the grade c r o s s i n g . 

5. The TAB t r u c k d r i v e r had not r e c e i v e d any guidance or t r a i n i n g from TAB 
Warehouse & D i s t r i b u t i o n Company on the need t o r e g u l a t e h is v e h i c l e 
speed i n dense f o g . 

6 . The dense Tu le fog i n the San Joaquin V a l l e y l i m i t e d v i s i b i l i t y and 
reduced the e f f e c t i v e n e s s o f the grade c ross ing warning d e v i c e s . 

7 . The reduced lamp v o l t a g e from i t s r a t e d v o l t a g e may have d imin ished the 
b r i l l i a n c e and the observed c o l o r o f the l e n s , as w e l l as the d i s t a n c e 
o f l i g h t t r a n s m i s s i o n and p e r c e p t i o n . 

8 . No Federal r u l e s , r e g u l a t i o n s , or orders have been e s t a b l i s h e d f o r 
p r o v i d i n g minimum standards f o r a p p l i e d 1 amp bul b v o l t a g e s f o r 
r a i l r o a d / h i g h w a y grade cross ing warning l i g h t s t o ensure maximum o u t p u t , 
proper c o l o r , b r i l l i a n c e , and s i g h t d i s t a n c e . 

9 . The c o n d u c t o r ' s p o r t a b l e r a d i o was i n s u f f i c i e n t t o a l l o w him t o 
communicate d i r e c t l y w i t h the d i s p a t c h e r . 
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10 . The r o t a t e d seats i n the passenger cars were probably not a r e s u l t o f 
f a i l e d s e a t l o c k s ; the s e a t l o c k s were probably not f u l l y engaged i n the 
locked p o s i t i o n when the equipment was r e a d i e d f o r s e r v i c e . 

1 1 . A procedure f o r e n f o r c i n g systemwide r u l e s t o ensure t h a t on ly p r o p e r l y 
secured app l i ances are used i n revenue s e r v i c e probably could have 
prevented the cof feemaker from s p i l l i n g i t s conten ts on t h e s e r v i c e 
a t t e n d a n t i n the d e r a i l m e n t . 

12 . Had the luggage s torage shelves a t the ends o f the Hor izon cars been 
equipped w i t h luggage r e s t r a i n t s , luggage may not have f a l l e n i n t o the 
a i s l e s lowing passenger e v a c u a t i o n . 

13. The absence o f v i s i b l e i n t e r i o r markings and o p e r a t i n g i n s t r u c t i o n s 
a t the v e s t i b u l e doors may have c o n t r i b u t e d t o t h e passengers ' 
d e c i s i o n t o remove emergency windows t o e x i t the cars i n s t e a d o f 
e x i t i n g d i r e c t l y t o the ground from the cars t h a t were d e r a i l e d i n 
th e u p r i g h t p o s i t i o n . 

Probable Cause 

The N a t i o n a l T r a n s p o r t a t i o n S a f e t y Board determines the probab le cause 
o f t h i s acc iden t was the f a i l u r e o f the t r u c k d r i v e r t o o p e r a t e h i s v e h i c l e a t 
a speed c o n s i s t e n t w i t h the dense fog and t o stop a t the lowered grade 
c ross ing g a t e . 

RECOMMENDATIONS 

As a r e s u l t o f i t s i n v e s t i g a t i o n o f t h i s a c c i d e n t , t h e N a t i o n a l 
T r a n s p o r t a t i o n S a f e t y Board made the f o l l o w i n g recommendations: 

- - t o the Na t iona l R a i l r o a d Passenger C o r p o r a t i o n : 

Develop and implement a means f o r the conductor t o 
c o n t a c t a d i s p a t c h e r by r a d i o should the locomot ive r a d i o 
be u n a v a i l a b l e . (C lass I I , P r i o r i t y A c t i o n ) ( R - 9 0 - 4 5 ) 

P r o v i d e v i s i b l e i n t e r i o r markings and o p e r a t i n g 
i n s t r u c t i o n s a t v e s t i b u l e doors o f a l l passenger 
equipment t h a t cannot be opened from the e x t e r i o r o f the 
c a r . (C lass I I , P r i o r i t y A c t i o n ) ( R - 9 0 - 4 6 ) 

Modi fy the luggage s torage areas a t the ends o f Hor izon 
cars t o r e t a i n luggage i n a c o l l i s i o n or d e r a i l m e n t . 
(C lass I I , P r i o r i t y A c t i o n ) ( R - 9 0 - 4 7 ) 

E s t a b l i s h systemwide r u l e s t o ensure t h a t on ly p r o p e r l y 
secured app l iances are used in revenue s e r v i c e and t o 
e s t a b l i s h procedures f o r e n f o r c i n g those r u l e s . 
(C lass I I , P r i o r i t y A c t i o n ) ( R - 9 0 - 4 8 ) 
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E s t a b l i s h systemwide procedures t o ensure t h a t a l l 
s e a t ! o c k s are engaged i n the 1ocked p o s i t i o n b e f o r e 
o f f e r i n g t h e equipment f o r revenue s e r v i c e . (C lass I I , 
P r i o r i t y A c t i o n ) ( R - 9 0 - 4 9 ) 

- - t o th e A t c h i s o n , Topeka and Santa Fe Rai lway Company: 

C o o p e r a t e w i t h t h e C a l i f o r n i a D e p a r t m e n t o f 
T r a n s p o r t a t i o n and t h e C a l i f o r n i a P u b l i c U t i l i t i e s 
Commission f o r the i n s t a l l a t i o n o f a c t i v e warning dev ices 
i n advance o f r a i l r o a d / h i g h w a y grade cross ings a c t u a t e d 
by the r a i l r o a d cross ing warning system where s i g h t 
d i s t a n c e s a r e f r e q u e n t l y reduced by dense f o g . 
(C lass I I , P r i o r i t y A c t i o n ) ( R - 9 0 - 5 0 ) 

- - t o th e Federal Highway A d m i n i s t r a t i o n : 

Revise the Manual o f Uniform T r a f f i c Control Devices t o 
r e q u i r e the use o f a c t i v e warning dev ices in advance o f 
r a i l r o a d / h i g h w a y grade cross ings a c t u a t e d by the r a i l r o a d 
c ross ing warning system where s i g h t d i s t a n c e s a re 
f r e q u e n t l y reduced by dense f o g . (CIass I I , P r i o r i t y 
A c t i o n ) ( H - 9 0 - 9 2 ) 

- - t o th e C a l i f o r n i a Department o f T r a n s p o r t a t i o n : 

Require and i n s t a l l a c t i v e warning dev ices i n advance o f 
a l l new and e x i s t i n g r a i l r o a d / h i g h w a y grade c ross ings 
ac tua ted by the r a i l r o a d c ross ing warning system where 
s i g h t d i s t a n c e s are f r e q u e n t l y reduced by dense f o g . 
(C lass I I , P r i o r i t y A c t i o n ) ( H - 9 0 - 9 3 ) 

- - t o th e C a l i f o r n i a P u b l i c U t i l i t i e s Commission: 

Require the use o f a c t i v e warning dev ices i n advance o f 
r a i 1 r o a d / h i ghway grade cross ings ac tua ted by the 
r a i l r o a d c ross ing warning system where s i g h t d i s t a n c e s 
are f r e q u e n t l y reduced by dense f o g . (Class I I , P r i o r i t y 
A c t i o n ) ( R - 9 0 - 5 2 ) 

- - t o the TAB Warehouse & D i s t r i b u t i o n Company: 

E s t a b l i s h , and m a i n t a i n w i t h superv isory o v e r s i g h t , a 
s t r u c t u r e d r e c u r r e n t t r a i n i n g program designed t o s u s t a i n 
the performance o f i t s d r i v e r s a t high s t a n d a r d s ; 
inc lude in t h i s program i n s t r u c t i o n s on sa fe o p e r a t i o n in 
adverse weather c o n d i t i o n s , w i t h emphasis on o v e r d r i v i n g 
v i s u a l range when o p e r a t i n g in dense f o g . (C lass I I , 
P r i o r i t y A c t i o n ) ( H - 9 0 - 9 4 ) 



44 

P a r t i c i p a t e i n Operat ion L i f e s a v e r t o develop and 
implement a grade cross ing awareness t r a i n i n g program t o 
i n s t r u c t i t s t r u c k d r i v e r s i n t h e d a n g e r s a t 
r a i l r o a d / h i g h w a y grade c r o s s i n g s . (C lass I I , P r i o r i t y 
A c t i o n ) ( H - 9 0 - 9 5 ) 

- - t o the C a l i f o r n i a Truck ing A s s o c i a t i o n : 

E s t a b l i s h , and ma in ta in w i t h superv isory o v e r s i g h t , a 
s t r u c t u r e d r e c u r r e n t t r a i n i n g program designed t o 
s u s t a i n t h e performance o f t r u c k d r i v e r s a t high 
s t a n d a r d s ; i n c l u d e in t h i s program i n s t r u c t i o n s on sa fe 
o p e r a t i o n in adverse weather c o n d i t i o n s , w i t h emphasis on 
o v e r d r i v i n g v i s u a l range when o p e r a t i n g i n dense f o g . 
(C lass I I , P r i o r i t y Ac t ion ) ( H - 9 0 - 9 6 ) 

P a r t i c i p a t e in Opera t ion L i f e s a v e r t o develop and 
implement a grade cross ing awareness t r a i n i n g program t o 
i n s t r u c t t r u c k d r i v e r s in the dangers a t r a i l r o a d / h i g h w a y 
grade c r o s s i n g s . (C lass I I , P r i o r i t y A c t i o n ) ( H - 9 0 - 9 7 ) 

- - t o the Federal R a i l r o a d A d m i n i s t r a t i o n : 

Promulgate r e g u l a t i o n s p r o v i d i n g f o r minimum standards 
f o r a p p l i e d lamp bulb vo l tages f o r r a i l r o a d / h i g h w a y grade 
c ross ing warning l i g h t s t o ensure optimum r a t e d o u t p u t , 
proper c o l o r , b r i l l i a n c e , and s i g h t d i s t a n c e . (C lass I I , 
P r i o r i t y A c t i o n ) ( R - 9 0 - 5 1 ) 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/ s / James L. Ko ls tad 
Chairman 

/ s / Susan M. Cough! in 
V i c e Chairman 

/ s / Jim B u r n e t t 
Member 

/ s / John K. Lauber 
Member 

/ s / Chr is topher A. H a r t 
Member 

Adopted: October 2 3 , 1990 
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APPENDIXES 

APPENDIX A 

INVESTIGATION 

I n v e s t i g a t i o n 

The N a t i o n a l T r a n s p o r t a t i o n S a f e t y Board was n o t i f i e d a t 2 . 0 8 p . m . , 
e a s t e r n standard t i m e , on December 19, 1989, o f a c o l l i s i o n and d e r a i l m e n t o f 
an Amtrak passenger t r a i n w i t h a t r u c k a t a grade c ross ing i n S t o c k t o n , 
C a l i f o r n i a . The c o l l i s i o n was r e p o r t e d to have r e s u l t e d in a f i r e and 
severa l f a t a l i t i e s . The i n v e s t i g a t o r - i n - c h a r g e and o t h e r members of the 
i n v e s t i g a t i n g team were d ispatched from Washington, D . C . , and f i e l d o f f i c e s 
in Chicago, I l l i n o i s ; S e a t t l e , Washington; and For t Worth, Texas . Committees 
f o r o p e r a t i o n s , mechan ica l , highway, s i g n a l s / t r a c k , s u r v i v a l f a c t o r s , and 
human performance were e s t a b l i s h e d f o r conduct ing the i n v e s t i g a t i o n . 

The S a f e t y Board was a s s i s t e d in the i n v e s t i g a t i o n by the Federal 
R a i l r o a d A d m i n i s t r a t i o n , N a t i o n a l R a i l r o a d Passenger C o r p o r a t i o n , A t c h i s o n , 
Topeka and Santa Fe Ra i lway , S t a t e o f C a l i f o r n i a , Brotherhood o f Locomotive 
Eng ineers , Un i ted T r a n s p o r t a t i o n Union, Bombardier, I n c . , and TAB Warehouse & 
D i s t r i b u t i o n Company. 

H e a r i n g / D e p o s i t i o n 

The S a f e t y Board s t a f f conducted a d e p o s i t i o n proceeding 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 h i s acc iden t on February 28 and March 1 , 1990 , a t S t o c k t o n , 
C a l i f o r n i a . Nine w i tnesses prov ided t e s t i m o n y . 
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APPENDIX B 

PERSONNEL INFORMATION 

Engineer 
Engineer Edward M c M i l l i o n , age 4 8 , had 21 years o f r a i l r o a d e x p e r i e n c e . 

The Southern P a c i f i c T r a n s p o r t a t i o n Company h i r e d him on June 2 3 , 1968. He 
was promoted t o eng ineer i n 1972. He remained w i t h t he Southern P a c i f i c 
u n t i l being h i r e d by Amtrak i n November 6 , 1986. He took and s u c c e s s f u l l y 
completed h i s l a s t r u l e s exam on November 2 3 , 1988 . H is personnel record 
showed no e n t r i e s f o r prev ious o p e r a t i n g r u l e s v i o l a t i o n s . Medical records 
i n d i c a t e d he was i n good h e a l t h . H is d i s t a n t v i s i o n was 2 0 / 5 0 uncorrec ted 
and 2 0 / 2 0 c o r r e c t e d . His blood pressure was 150 /94 i n 1988. He was 
p r e s c r i b e d the m e d i c a t i o n Tenormin and /or Furosemide f o r t h i s c o n d i t i o n . 

Fireman 

Fireman Michael P a s s a r e l l a , age 4 1 , was employed by the Southern P a c i f i c 
T r a n s p o r t a t i o n Company from A p r i l 1976 u n t i l September 1986 when he accepted 
a "buy-out" and l e f t t h e r a i l r o a d . He was h i r e d by Amtrak J u l y 2 7 , 1988 , as 
an a s s i s t a n t conductor , but he t r a n s f e r r e d t o t he f i reman p o s i t i o n in 
September 1988. He s u c c e s s f u l l y completed h is l a s t r u l e s exam on August 17 , 
1988 . H is personnel record showed no e n t r i e s f o r p rev ious o p e r a t i n g r u l e s 
v i o l a t i o n s . Medical records i n d i c a t e d he was in good h e a l t h . H is d i s t a n t 
v i s i o n was 20 /25 u n c o r r e c t e d . 

Conductor 

Conductor Gary Burke, age 3 5 , began working w i t h t he A t c h i s o n , Topeka 
and Santa Fe Rai lway Company i n 1974 as a brakeman be fore h i s promotion t o 
conductor in 1984. In November 1986 he was h i r e d by Amtrak. He completed 
h i s l a s t r u l e s exam on November 3 , 1988. His personnel record showed no 
e n t r i e s f o r prev ious o p e r a t i n g r u l e s v i o l a t i o n s . His l a s t r a i l r o a d phys ica l 
showed he was i n good h e a l t h . His d i s t a n t v i s i o n was 2 0 / 2 0 u n c o r r e c t e d . 

Truckdriver 

T r u c k d r i v e r David H a s k e l l , age 4 7 , had been a t r u c k d r i v e r s ince 1967, 
f i r s t as a l o c a l and c r o s s - c o u n t r y t r u c k d r i v e r w i t h Conso l ida ted Fre ightways 
and then w i t h t h r e e o t h e r t r u c k i n g companies between 1968 and 1983. He had 
been a manager and d i s p a t c h e r , as w e l l as an o w n e r - o p e r a t o r . H is personnel 
f i l e c o n t a i n s n o t a t i o n s from var ious companies t h a t he was a "good man" and 
" 1 o y a l - r e l i a b l e . " I n 1983 he began work wi t h t h e TAB Warehouse & 
D i s t r i b u t i o n Company. At t h a t t ime he passed t he Department o f 
T r a n s p o r t a t i o n exam on Motor C a r r i e r S a f e t y Regula t ions and t he o v e r - t h e - r o a d 
d r i v i n g s k i l l s t e s t . He was r e c e r t i f i e d i n 1989. H is company medical exams 
showed he was in good h e a l t h . His d i s t a n t v i s i o n was 2 0 / 2 0 u n c o r r e c t e d . His 
d r i v i n g record showed f o u r v i o l a t i o n s : t h r e e f o r exceeding t he 55-mph maximum 
speed l i m i t f o r a t r a c t o r t r a i l e r and one f o r exceeding the hours o f s e r v i c e 
r e q u i r e m e n t s . 
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APPENDIX D 

VEHICLE SPEED/DISTANCE CALCULATIONS 

Speed o f Trucks Before Acc ident 

The f o l l o w i n g formula was used t o c a l c u l a t e the speed b e f o r e b rak ing f o r 
th e f o l l o w i n g t r u c k : 

V i = ( V e

2 - 2 x a x d ) 1 / 2 

where V-j = i n i t i a l v e l o c i t y i n f e e t per second ( f t / s e c ) 
V e = ending v e l o c i t y i n f t / s e c = 0 f t / s e c 
a = d e c e l e r a t i o n i n f t / s e c 2 , 0 . 4 8 g or 

- 1 5 . 4 6 f t / s e c 2 ( 0 . 4 8 g i s 96% o f 0 .5 g ) 1 

d = d i s t a n c e o f the d e c e l e r a t i o n i n f e e t , 133 f t 

V-j = 64 f t / s e c or 44 mph 

D i s t a n c e Needed f o r TAB Truck t o Stop 

Based on a c a l c u l a t e d d e c e l e r a t i o n f a c t o r f o r the combinat ion v e h i c l e , a 
determined speed be fore b r a k i n g , and a l a g t ime f o r the brakes t o a c t u a t e , 
the f o l l o w i n g da ta was used t o c a l c u l a t e the d i s t a n c e needed f o r the d r i v e r 
t o p e r c e i v e and r e a c t t o the warning l i g h t s and sk id t o a s t o p : 

D = d i s t a n c e t o s k i d t o a stop from 44 mph = 133 f t 

D]= d i s t a n c e dur ing brake l ag t ime 
= 0 . 5 sec x 64 f t / s e c = 32 f t 

D r = d i s t a n c e dur ing r e a c t i o n t ime 
= 1.5 sec x 64 f t / s e c = 96 f t 

T o t a l d i s t a n c e needed to stop = 261 f t 

A d r a g f a c t o r o f . 5 8 g w a s m e a s u r e d o n t h e G - A n a l y s t o n d r y p a v e m e n t 
f o r t h e t e s t T A B t r u c k s k i d d i n g t o a s t o p a t 2 5 m p h . A d j u s t i n g f o r w e t 
p a v e m e n t r e d u c t i o n c h a r t s i n d i c a t e t o u s e . 5 g f o r 1 0 0 p e r c e n t b r a k i n g 
e f f i c i e n c y . T h e a c c i d e n t t r u c k h a d a 9 6 p e r c e n t b r a k i n g e f f i c i e n c y . 
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