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. hazazcdous materials safety. Established in 1967, the agency s mandzied by the

independent Safety Board Act of 1974 to investigate transportation accidents,

determine the probable cause of accidents, issue safety recormmendations, study

transportation safety issues, and evaluate the safety effectiveness of government
agencies involved in transportation.

The Safety Board makes public its actions and decisions through accident reports,
safety studies, special investigation reports, safety recommendations, and statistical
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Information Service, 5285 Port Royal Road, Springfield, Virginia 22161, Details o
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EXECUTIVE SUMMARY

. About 7:36 a.m., Pacific daylight time, on May 12, 1989, Southern
. Pacific Transportation Company freight train 1-MJLBP-111, which consisted of
-~ a four-unit locomotive on the head end of the train, 69 hopper cars loaded
with trona, and a two-unit helper locomotive on the rear of the train,
derailed at milepost 486.8, in San Bernardino, California. The entire train
was destroyed as a result of the derailment. Seven homes located in the
adjacent neighborhood were totally destroyed and four others were extensively
damaged. Of the five crewmembers onboard the train, two on the head end of
the train were killed, one received serious injuries, and the two on the rear
end of the train received minor injuries. Of eight residents in their homes
at the time of the accident, two were killed and one received serious
injuries as a result of being trapped under debris for 15 hours. Local
officials evacuated homes in the surrounding area because of a concern that 2
14-inch pipeline owned by the Calnev Pipe Line Company, which was
transporting gasoline and was located under the wreckage, may have beenr
damaged- during the accident sequence or was susceptible to being damaged
during ‘wreckage -clearing operations.  Residents were .allowed to return to
their homes within 24 hours of the derailment. '

About 8:05 a.m., on May 25, 1989, 13 days after the train derailment,
the 14-inch pipeline ruptured at the site of the derailment, released its
product, and ignited. As a result of the release and ignition of gasoline, 2
residents were killed, 3 received serious injuries, and 16 reported minor
injuries. Eleven homes in the adjacent neighborhood were destroyed, 3
- received moderate fire and smoke damage, and 3 received smoke -damage only.
In addition, 21 motor vehicles were destroyed. Residents within a four-plock
area of the rupture were evacuated by local officials.. . _ .
_ Total damages as a result of the train derailment and pipeline rupture

exceeded $ 14 million. .

The major safety issues include:

Railroad
0~ the means by which the shipping weights were determined
for the shipment of the trona laden hopper cars;

0 the dispatching of locomotives without operabie dynamic
brakes on mountain gradients;

0 the informaticn received by the road engineer regarding
the weight of the train and the number of operable
dynamic brakes; ' '

0 the Eommunication between the road and helper engineers
regarding the operation of the train, and communication
~ with the dispatcher; :
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0 the engineer’s training program, which did not adequately '
: address emergency situations;

] changes in operating procedures made by Southern Pacific
after the accident;

Pipeline

o Southern Pacific’s wreckage clearing operations in the
-area of Calnev’s pipeline alignment;

o Calnev’s oversight surveillance of the train wreckage

clearing operations and truna removal in the derailment
area; .

0 Calnev’s assessment of pipeline integrity prior to
. réesuming - full pressure. operat1on of the pipeline after
the derailment;

'
S e A W . g

o the effectiveness of-the'pipeline check valves used to ' “é
: minimize product release; } , o

o the adequacy of Federal reguiations to address the %
inspection and maintenance of valves for 1liquid
pipelines. - '

The National Transportation Safety .Board determined that the probable

ceuse of the train derailment on May 12,.-1989, was the failure to determine
-~ and communicate ~the —accurate trailing weight of the—train, failure to .

communicate the status of the train’s dynamic brakes, and the Southern

Pacific operating rule that provided inadequate direction to the head-end

engineer on the allowable speed and brake pipe reduction down the 2.2-percent
grade,

- The National Transportation Safety Board determined that the probable
cause of the pipeline rupture on May 25, 1989, was the inadequate testing and
inspection of the pipeline following the derailment that failed to detect
damage to the pipe by earth-moving equipment. Contributing to the cause of
the pipeline rupture was the severity of the train derailment that resul*ed
in extensive wreckage and commodity removal operations. Contributing ts the
severity of the damage resulting from substantial product release was
Calnev’s failure to inspect and test check valves to determine that they
functioned properly, particularly after the train deraiiment.

I, W 13 i L ] e R M o I g b S

As a result of its investigation, the Safety Board issued safety
recommendations to the Southern Pacific Transportation Company, the Calnev
Pipe Line Company, the Federal Railroad Administration, the Association of
Anerican Railroads, the City of Can Bernardino, the Research and Special
Programs Administration, the National Association of Counties, and the
“National League of Cities. The Safety Board also reiterated safety
" recommendations to the Research and Special Programs Administration and the
Federal Railroad Administration. _
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NATIONAL TRANSPORTATION SAFETY BOARD
©_ WASHINGTON D.C. 20594
RAILROAD ACCIDENT REPORT

DERATLNENT OF SQUTHERN PACIFIC TRANSPORTATION COMPANY

- FREIGHY TRAIN OR MAY 12, 1989, ARD SUBSEQUENT

_ RUPTURE OF CALNEV PETROLEUX PIPELINE ON MAY 25, 1989
_ AT SAN BERNARDINO, CALIFORNIA

INVESTIGATION
Events Préceding-the Train Derailment

Loading of Hopper Cars.--The Lake Minerals Corporation, an Owens Lake,
California, company invoived in the mining and shipment of trona,' contracted
with the Southern Pacific Transportation Company (SP) to have a shipment of

_ ‘trona transported from the Corporation’s - rail. facility in Rosamond,
California (see figure 1), to the Port of Los Angeles. The tronz was then to
be Toaded into a vessel -destined for Colombia, South America. Lake Minerals’ =
‘customer had ordered 6,835 ‘tons of trona. The cortract with the SP specified

- that the  railroad would provide :69 100-ton open-top hopper cars; Lake
"Minerals’ payment to the SP was to be based on 100 tors per car. ‘

Because lLake Minerals Corporation did not have vrail facilities at its.
Owens Lake plant, the trora was shipped by truck from there to the rail
facility at Rosamond, where the trona was loaded into the open-top hopper
cars by a loading contractor hired by the Lake Minerals Corporation. The
Lake Minerals Corporation had shipped trona by rail to the Port of
Los Angeles on only one previous occasion. The superintendent  of Lake
Minerals Corporation testified that on that first shipment the company had
averaged 88 .tons per _car when the contract had also called for 100 tons per ;
car. He stated, "We ended up with a significant shortage at the port and did = ‘
not have enough material to fill ‘the vessel," and "...we ended up with a
dead freight- charge.” For the second shipment, Lake Minerals Corporation
requested that the loadin~ contractor install a sensing device on the front-
end loader to measure the amount of material that was being loaded into the
cars. To ‘test the accuracy of the sensing device, a truck was loaded with

_ the trona. and weighed on the truck ‘scale at tne leading facility. The
device was checked for accuracy after about half the cars had been loaded.
The superintendent stated that he was satisfied that the device accurately
weighed the loads. He further testified that "we were very concerned with
being as accurate as possible."” In addition to expressing concern that they
did not underestimate the amount of troma loaded, he stated, "At the Port
facility tnere is no way to handle the trona if we had excess material and
the vessel was Toaded. - We would have had to dump it on the ground and haul
it back...and we wanted to avoid that at all costs." - .. . .

1 Ao raw material composed of sodium carbonate, "sodium bicarbonate, and
water. {t is a source for soda sash, pure sodium carbonate, and is used in
the manufacture of fertilizer, i CTET e mrnes
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Because the rail facility at Rosamond would not acccmuadate 69 cars, on
May 5, May 6, and May 8, 1989, the SP moved 32, 15, and 22 loaded cars,
respectively, from Rosamond to a side trazk at Fleta (figure 1). After the
cars were loaded, yard clerks at Mojave "released" the cars by changing the
{ status of each car from an "empty” to a "load,"? in SP's computer system.
i The computer process reguired, at the tima2 the status was changed, the entry
i of an estimated weight of the preduct. Three different yard clerks, based on
their prior railroad experience, entered estimated weights into ihe car 7ile’
of the computer system cn three separate occasions--each time the groups of
cars were moved from the Rosamond facility to the side track at Fleta. (The
32 cars moved on May 5 were estimated at 50 tons each, the 15 cars moved on
May 6 were estimated at 75 tons each, and the 22 cars moved ¢a May 8 were
estimated at 60 tons each.) The light (empty) weight of the car was
programmed into the system, and the system would automatically compute the
total weight of each car. According to their testimony, thz yard clerks, wno
- had no knowledge of the contents of the contract between -the SP iand Lake
Minerals, believed that the veight they cstimated when the cars vere released
would be autematically replaced in the computer system by the waights shown .
on the shipper’s- bill of jading when that document was later veceived in Los -
Angeles and the shipper weights were entered into the computar. Testimony by
. .the yard clerks further indicated that estimated weights suoplied when cars
were released were routinely overridden by shipper weignts at later dates,
and that they had no reason to believe that it would not be done in this
instance. One of the yard clerks, who had worked in that capacity fur
17 years with the SP and who estimated the weights of the 15 cars moved on
May 6, stated that it was important to estimate as closely-as possible the
actual weights of the cars; however, he could not offer a cvecise reason for i
why it was important. There was no documentation available to the yard 3
clerks that indicated the actual weight of trona (or any other commodity). o -
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et Preparing the Shipper’s -Bill- of.  Lading.--On May 6, 1989,—the- - —~-
' superintendent of Lake Minerals Corporation submitted a bill of lading for
the 69 cars loaded with trona to a shipping clerk at the SP's yard o“fice at
Mojave. The bill of lading (appendix C) indicated the total numbcr of cars
to be shipped, the destination of the cars, and the car numbers. The weight
of the cars was not listed en the bill of lading, . .d there was no discussion
regarding the weight of the cars. The document was reviewed and signed by
both the shipping clerk and - the superintendent. The superintendent
iestified that it was an oversight that he did not provide the weights on the
bill of Tading. He stated, "There was no question about the weights and it
was understood, as far as I knew, that they were 100 ton cars, they were
loaded and we’d ordered 69 of them." The shipping clerk testified that after.
the - superintendent of Lake Minerals Corporation left the office, he realized

gl e S § e e G gl i e e

a1 1 a1

2 the purpose in Y“releasing" or changirg the status of a car is to
release the customer (in this case Lake Miperals) from the per diem charge
for holding empty cars.

3 southern Pacific’s ¢omputer system is composed of various filesg
including a car file and a waybill file. Additional dis=ussion occurs under
Method of OQperation. .

'
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that the SP billing office in los Angelcs would require that a weight be

‘shown on the shipper’s bill of lading. He stated that he attempted to

contact Lake Minerais Corporation to inquire ahout the weights of the cars
but w3s unable to obtain the company’s t=lephone number. Based on his
experience working for the railroad, he then estimated the weight of the
product to be 60 tons per car and wrote the figure of 120,000 pounds per car
on the bill of lading: (appendix C). He testified, "...I figured these cars

‘were lighter than cement cars and 1 knew cement cars were 75 tons, so my-

estimated weight was 60 tons and I entered it." The shipping clerk did not

~ indicate on the bill of lading that the weight listed was an estimated

weight. After writing the figure of 120,000 pounds per car on the bill of
lading, he sent the document, via a facsimile (fax) machine, to the
Los Angeles office.. The shippning clerk testified that he had never before
received a bill of Tading that did not have the weights provided. There was
no documentation available to the shipping clerk that indicated the actuai
weight of trona (or any other commodity) or outlined the procedures to follow
when the shipper did not provide weights on the bill of lading. The
superintendent of Lake Minerals testified thait he believed the weight of

. 200,000 pounds per'Car had been written on the bill of lading For the first

shipment of trona.

Upon receipt of the document in the Los Angeles office, a billing ~lerk
entered the bill of lading . information into SP's computer system;

" information that would later be used to prepare the train {tonnage} profile.®

According to SP’s director of system clerical operations, there are two

. methods  available to the billing clerk to enter bill of lading information

into the computer when a unit train® is invoived. He testified, "One is
where the only thing that you show is the total shipment weight, the
cumulative weight of all cars and not the individual weights of each car.
The second method of entry is where you make the individual weights for the
jndividual cars.” Further testimony indicated that if the first wethod is
used, weight information will be entered into the waybill file but that any
weight previously entered into the car file will not be upgraded. If the
second method is used, the weights estimated and previously entered into the
car file -of the computer system by the yard clerks would be overridden by the
weights entered by the billing clerk. The billir~ clerk in Los Angeles on
May 6, 1989, used the first method for enterity the bill of lading
information. - There was no indication on the .ucument received by the

“billing clerk in Los Angeles that the figure of 120,000 pounds per car was as

estimated weight.

£ A document provided to the trasincrew that indicates, among other
information, the tonnage of the train.

5 1a a unit train, all the cars sre carrying the same product; for
example, a unit coal train. ’
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ast.--At 5:00 p.m., on May 11, 1989, the chief

i L L
- train dispatcher on duty at lLos Angeles, California, telephoned a yard clerk

at Mojave (see figure 1) and infoirwed him of plans to operate a train to haul

““the 69 cars of trona from flet: to West Colton, near Los Angeles. At
‘9:00 p.m. that evening, 2 traincrew consisting of .a Tocomotive engineer, a

conductor, and a brakeman veportes for duty at SP's yard office in

Bakersfield, California.- At 9:15 p.m. while in the Bakersfield yard office,
- - the conductor telephoned the yard clerk at Mojave and was told about the
- crew’s assignment to operat: SP train MILBP1-11 (designated Extra 7551 East)
out "of Mojave to-haul 69 cars of trona. The crewmembers were transported in

a company van from Bakersfield to Mojave where they arrived and entered the
yard office at about 10:30 p.m. The crew picked up a clearance form, train

“~.orders, - train list, and tonnage profile (the latter document is generated by

the SP- computer system and based, in part, on information in the car file)
(appendix D), and departed the office. The documents provided to the crew
indicated that the train consisted of 69 loaded cars with a trailing tonnage

 of 6,151 tons. The engineer tesiified that neither he nor the conductor had

any concern about the paperwork veceived.  The dispatcher on duty 2t

" 5:00 p.m. that day had arranged for the crew to take three locomctive units

from the Mojave yard to Fleta {3 miles away) where they would couple onto the
69 cars assembled in the siding. Thev were to then pick up an additionzl

 locomotive unit at Palmdale Two (figure 1) to help in aszending the
' ~2;2'percentA9rade to Hiland. . -

- After departing the office, the crew proceeded to the yard to check out
the three-unit locomotive consist. Between 11:00 -p.m. and 11:30 p.m., the
-conductor called the yard clerk and informed him that lecomotive unit SP 7551
. was. "dead-in-consist™ and could not be started. The engineer testified that

the crew aitempted to determine the reason the unit would not start but was
unsuccessful. - The yard clerk instructed the crew to use another unit
(SP 8278) that was in the yard next t~ the three-unit consist. The yard
clerk then informed the assistant chizf dispatcher, who had come on duty in
Los Angeles at 10:30 p.m., of the condition of SP 7551 and of the use of
SP 8278.-The assistant_chief dispatcher testified that he was conceraed that
with only three locomotive units the train could not take the 69 Joadea

~ hopper cars farther than Denis (see figure 1), and so he decided to alter the

plan to supply locomotive power for Extra 7551 East that had been arranged by
the dispatcher on the previous shift. Rather than have the crew pick up an
additional locomotive unit at Palmdale Two, the assistant chief dispatcher
arranged for a helper locomotive to move toward Mojave, meet Extra 7551 East
at Oban, and assist the train up the ascending grade to Hiland and through
the Cajon Pass.® The assistant chief dispatcher testified that he made this
decision based on his belief that the tonnage of Extra 7531 East was szbout
8,900 tons, a figure that he calculated based on his experience with the
product. He further testified that even though he had a copy of a yard list
prepared by the yard clerks the previous week when they released the cars
indicating a trailing tonnage of 6,151 tons, he believed that figure to be an
estimated weight that would have been overridden when the bill of lading
information was placed in the computer system, According to his testimony,

¢ I'he route through the mountains over which SP trains often operate.
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he determined the number of locomotive units that would be needed to move the
train up the grade based on the 8,900 tons. He testified also that he had
never previously recalculated the tonnage of a train to determine the number
of locomotives that weuld be needed. He stated that he further believed that
the crew had been provided -with an upgraded weight raflecting the figure of
8,900 tons. He did not communicate with the crew nor did he use the computer
system, which was available-to him at lis desk in Los Angeles, to determine
the tonnage figure that had been provided to the crew.

After conducting an initial terminal air brake test,” the crew of Extra

7551 East departed Mojave yard (MP 381.3j at 12:15 a.m., on May 12, en route

to Fleta (MP 384.4) with a locomotive comsisting of units SP 8278, SP 7551,
SP 7549, and SP 9340 confiqured in that order from east to west. (The
engineer testified that because he was rot told to do anything with unit
SP 7551, he kept it im the consist.) The engineer was operating from the
lead unit, SP 8278, en route to Fleta.® Because maintenance-of-way equipment
was occupying the east end of the siding at Fleta, the dispatcher instructed
the crew to continue eastward to Ansel (MP 390.4) and enter a side track at
that ™ location to clear the main track for traffic. According to the
engineer, Extra 7551 East arrived at Ansel at 12:40 a.m., waited for the main
track traffic to pass, and departed Ansel at 1:15 a.m. to return to Fleta.
On the return trip to Fleta, SP 9340 was the lead unit in the consist, and

. the engineer operated from that unit. . Because the maintenance-of-way
equipment was still occupying the east end of the siding at Fleta, the crew

was unable to position their locomotive units on the east end of the train to
continue their eastbound trip. It was necassary, therefore, for the c¢rew Lo -
enter the west end of the siding (see figure 2), couple their units te that
end of the 69 hopper cars, return westbound to Mojave yard, reposition their
locomotives units at that location, and then continue their eastbound train
movement. The enginear testified that before departing Fleta, the train line
pressure was charged but an air brake test was not conducted. The engineer
stated that while operating from unit SP 9340 on the return trip to Mojawe,
the dynamic brakes® were intermittent: "It would lcad and then the dynamics

would drop out on the unit." (Additicnal discussion occurs.under Mechanigal |
Information.) The-engineer-testified that after the iocemotive consist was

repositioned and coupled to the cars in Mojave yard, a test for leakage of

- the train 1line pressure and an initial terminal air brake test were

performed. According to the engineer, none of the crewmembers expressed
concern about the tests, After waiting for an inbound train to clear the
main track, Extra 7551 East departed Mojave at about 3:35 a.m. with the
engineer operating the train from the iead unit, SP 8278. The conductor was

7 the s air brake rules require that the train air hrakes be tested
before the train departs its initial terminal.

8 train designation is based on the number of *he Lead locomoctive umit.
Even though unit SP 8278 was the lesad unit in the locomotive consist, the
train designation remained Extra 7551 East.

9

Dynamic braking is an electrical means used to convert some of the
energy of a moving l[ocomgtive into an effective retarding forze.
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szated in the cab across from the engineer; the brakeman was seated in the

_ cab of the third unit, SP 7549. According to the engineer, the brakeman was

“seated in the third unit to keep warm because the second unit, SP 7551, was

not operating. The engineer stated that the dynamic brakes on SP 8278 were
*working,” and that when he asked the brakeman about the condition of the
dynamic  brakes on SP 7549, the brakeman replied, “It's revving.” -. The
engineer further stated that he did not conduct a visual observation'? of
SP 7549 to determine if its dynamic brakes were operative. Extra 7551 East

- proceeded to Oban, and the dispatcher instructed the crew to move into the

siding at that location to await a westbound train that was heing assisted by
a helper unit; the helper unit would be cut off and used to assist Extra 7551

East over the Cajon ¥-=3,

.~-At 1:30 a.m., on May 12, 1989, an SP trew,

" consisting of .a locomotive engineer and brakeman, reported for duty at West

Colton yard. The crew was transported in a company van from the West Colton
yard to Tike (MP 481) (see figure 1), arriving at that location at about
2:30 a.m. The crew took charge of a two-unit locomotive comsist, SP 7443
(facing west) and SP 8317. (facing east), that was to be used in helper
service (assisting trains- traversing Cajon Pass). The crew (hereinafter
referred to as-the helper engineer and the helper brakeman) was instructed by. .
the train dispatcher to operate from Dike to Palmdale Two (MP 417.3) and then
to assist. a westbound train, Extra 8240 Mest, between Palmdale Twe and Oban

" (MP 399.9). The helper engineer had been informed. by the engineer whom he

L had relieved that the dynamic brakes on unit SP 8317 were inoperative. The

movement from Palmdale Two to Oban was uneventful, and the crewsembers had no

_ concern about the operation of the train. At about 5:06 a.m., the dispatcher

instructed the helper engineer to couple the helper lccamotive onto the rear
of an-eastbound train, Extra 7551 East, that was waiting in a siding at that
location for helper service through *the Cajau Pass.

- - The helper engineer testified that he did not receive any information

- from either the head-end engineer or the dispatcher regarding the tennage of

|

Extra 7551 East nor did he request that information. There was no SP
requivement that he be furnished that_ipformation. He stated that he did
not normally operate over this territory and, therefore, did not keow if it
was customary to receive that information. He stated further that for the
territory over which he normally operated, he wusually received that
information, and that if he did not, he would request it.

Movement of Extra 7551 East From Oban to Hiland.--After the helper

. engineer radioed the  head-end engineer and informed him that the helper

locomotive was coupled onto the rear of Extra.7551 East, an airbrake test was
performed; neither engineer noted any deficiencies in the operatien of the
brakes during the test. Upon receiving a clear signal, Extra 7551 East
departed the siding at Oban. At .about 5:30 a.m., the helper engineer

10 The method for positivily determining if dynamic brakes are aperating
is by observing the amperage reading in esch locomotive unit. See nechanicat
Information for additional discussion. :
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“{nformed the head-end enéineer, by radio, that the trailing units had cleared
-the siding.:. The helper engineer testified that his locomotive was in the
. eighth throttle notch (full throttle) before entering onto the mainiine. The

_ -head-end engineer and the conductor were still on the lead unit, SP 8278, and.
- the head-end brakeman remained on the third unit, SP 7543. Tae helper
.. . engineer and the helper brakesan were located in the trailing unit, SP 7443,
. of . the helper consist, The helper engineer stated that the trip from Oban to

- Riland (MP 463) was uneventful. _
‘The Train Derailment -

__Teé_tildny indicates that there was no commnication between the head-end

" ‘engineer and the helper engineer from the time Extra 7551 East left the

. 'siding at Oban until about 7:03 a.m. when the head-end engineer was cresting
" the hill at Hiland. The head-end engineer stated that he crested the hill at
Hiland (MP 463) .at 25 mph or 5 mph below the speed he believed was allowed
. based .on the information he had about the train--6,151 trailing tonnage and
four units (two head-end units and the two helper units) with full dynamic
brakes and one head-end unit with interwittent dynamic brakes. As hz crested
‘the hill, the head-end engineer began using his dynamic brakes and initiated
..a 6-1b. reduction of the air brake pipe pressure. He then asked the helper
_.engineer ' if -he had. "...all of your dynamics....” ~The helper engineer
-responded, . “Yeah, I’m in full.® The head-end engineer testified that based
-on the helper engineer’s respense he believed that both helper units had

o ‘operative dynamic brakes and had no reason to believe otherwise. He had not
- been informed by either the dispatcher or helper engineer that one of "the

helper units had inoperative dynamic brakes, and he did not inquire about the
~~'condition of the dynamic brakes on the trailing units. The helper eagineer
. stated that he did not believe it was necessary for him to alert the head-end
engineer cof the status of the dynamic brakes on the helper unit because he
(the helper engineer) believed the dispatcher would have already made that
- irnformation known to the head-end engineer. The assistant chief dispatcher,
‘who arranged for the helper unit to assist Extra 7551 East, testified, "I
" think-the normal- procedure would be for the helper engineer to relay that
“information to the road engineer, certainly not the train dispatcher." SP
had no  requirement that the dispatcher record or disseminate this
information. :

__As the train continued descending the hill, the speed of the train
- increased to about 30 mph and the head-end engineer increased the brake pipe
‘pressure reduction to 10 psi. According to the head-end engineer, the speed
‘of the train held at 30 mph for a short time and then began to increase. He
then increased the brake pipe pressure reduction to about 14 psi.  He
continued to increase the brake pipe pressure reduction gradually. Each time
- he reduced the brake pipe pressure, the train’s speed would slow slightly aad
then it would begin.to increase again. By the time he reached Canyon, he had

reduced the brake pipe pressure a total of 18 psi, but the train was-

-traveling at a speed of 31 mph and accelerating. The head-end engineer
. stated to Safety Board investigators, “As you're coming down Canyon [MP 4691,
there are a few places there where it [the train] will run on you, meanisg
- that it’s less curvy...you no longer had that resistance of the curves so the
train will pick up a little speed, but I was compensating fine." As the
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‘train entered straight track, around MP 477, the speed of the train
increased, and the engineer began increasing the brake pipe pressure

" reduction, He stated, "] kept waiting for it [the train] to settle down....I
. was already up to 20 pounds. Now I knew that was probably enough when that-
" train should start bogging [slowing] down.®  According to the head-end

engineer, he ‘then-went to a full service reduction (26 psi). He stated

.- further, "When | made a full service and it wasn’t slowing down, we realized

- -that...this train wasn’t going to stop.® About 7:30 a.m., based on the
.- . veadout of the event recorder, as the train speed reached 45 mph, the helper
- engineer, without comminicating with the head-end engineer, placed the train

brakes in emergency. Azcording to the helper engineer, he did not

" communicate to the head-end engineer that he was going to place the train

brakes in emergency because "at that point there might have been something
wrong up there and the speed we were going, corrective action had to be taken
‘and soon...." He further stated that he did not believe that communication
prior to that time was necessary because by observing the brake pipe gauge on
the rear end, he could tell that the head-end enginecer was attempting to take
corrective action. - According to the head-end engineer, after the helper
engineer placed the train brakes into emergency, he placed his brake valve in
cwergency and the train then began to “surge.” According to SP, ‘its
Jocomotives are designed so that. whern the train brakes. are placed in

. . emergency, the dynamic brakes are pneumatically blocked out; both engineers. .
- testified that they were aware of this feature. The head-end engineer stated

‘that when the %rain brakes were placed in emergency he beiieved there were no

~ longer any options available for contrclling the speed of the train.

‘A motorist who routinely travels on a highway that parallels the

" railroad tracks for some distance and normally sees trains at that time of

the morning testified that she obzerved "...one train...going a lot faster
than some that I had normally seen before.” The motorist, who estimated that
‘the highway was about 1/4 to 1/2 mila from the tracks, also testified that
the train was engulfed in what she assumed to be smoke, which she described

as light blue in color. The helper brakeman testified that after the helper
" ‘enginéer placed the brakes in emergency; -he observed smoke coming from

underneath the train. The head-end engineer also testified that when he
looked back over his train, he saw a "lot of smoke coming from the train.®

The speed of Extra 7551 East continued to increase as the train

'descended the hill.. The head-end engineer stated that when he realized the
© train was not slowing, he instructed the conductor to "get on the phone and
- tell them we got a rvunaway train." According to a transcript of the

dispatcher’'s radio log, ‘at 7-33:21, an attempt was made to contact the Saugus
dispatcher but was not successful. At 7:33:48, the conductor contacted the
assistant Jeneral yard master at West Colton and informed him, "We have a

| _sTight problem. I don’t know if we can get this train stopped. We’re coming

out of Dike [MP 481].° The helper engineer testified that when he overheard
“the radio transmission to the West Colton yard, he did not believe that the
message conveyed the seriousness of the problem and that "I got on there and

1 called Mayday Mayday to clear the radio waves.” He further stated that

becauce the train speed was rapidly increasing, he positioned himself on the
‘floor behind the control stand with his back and head braced against the back

" panel and his feet braced against the control stand. He stated that he had
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.+ ‘observed

. They continued.
- Street, ; they observed that an- SP-train had.derailed and had crashed into

- “out of the%lead

11

. “the radio in his hand, was ca]]1ng out the speeds and was attempting to ca11
" ‘somebody, and that. he . remexbers - "calling out the speed when we hit ninety.”

- The: helper brakeman: stated that:he remained -in his seat. -The transcript of

~the_dispatcher’s:radio log -indicates that at 7:37:09 the fdllowing message
- wWas transpitt, " Mayday] - ‘Mayday! 7551, West Colton-AGYM [assistant general
- yard master]); we‘re doing: 90 wiles- per. ‘hour, nine zero, out of .controil, won’t

'/ be'able/to stop.till we hit"Colton." The head-end engineer stated that after

" "the conductor:called West Colton, “"there was nothing left to do.* He further

> stated that? he:and_the conductor remained in their seats and that’ he believed

" ‘the speed’ of:the: train reached 100 mph. He stated, "The speedometer only
§_uent to; Bo,ﬁbut it was way . past that 8 4 was ‘as far as it could go

. As Extr '7551 East approached MP. 486.6 and entered a4- degree raght ~hand
. curve, the ‘entire’ train derajled to the outside of the curve; wany of the
e cars crashed gnto a- neighborhood of houses adjacent to the raa]road raght -of-
u”;juay (figore »3;and 4) R ,

U The dispatcher S radio 1og 1ndicated that a call from Extra 7551 East
_..stating that the whole train was on the ground was. received at 7:37:55. The
“helper: engineer “testified that he made the radio. transmission-after the

""end he structed: the- helpermbrakelan to 90 to the front of the traxn

: o 13 '30 3B, vy tuo San BernardIno police detectlves, who were
';;_trave11ng -westbound.. -on -Highland : Avenue - approaching - ‘California Street,
> ! _uhat ‘they:stated .appeared to be a large flash of light and a 1arge
_cloud of ‘dustcome”from, the area of Highland ‘Avenue and west of Macy Street.
estbound on Highland Avenue, “and “as they ‘drove “past Macy

f _several: houses on. Duffy Street: -One of the detectives used his police radio
_“to_.advise: his i dispatcher of _the : 51tuatlon and to -request emergency
ﬂpersonne] They ‘parked ‘their vehicle on thé north side of Highland Avenue

.- and ran’ up. the'rai1road Tevee!! to evaluate the damage. Several other peop]e

d?{heir vehicles and ran: up the evee T T

a]1forn1a Gas Company emp]oyee ‘stated that he and another

i-;h“gas conpany empioyee were; about 100 yards west of Highland Avenue when they
" “'observed theatraan ‘derail atia’ “high rate of speed.’” He further stated that he

.:illediately'"ran “to” the® site . of - the. derai]ment ‘and; . along with other
* unidentified: people, helped the. engineer ‘who was" attempting to pull himself
ocomot1ve unit. Accordingito the gas company employee, the

" engineer” began J1ooking . for':his™ partner' (who was - Jater identified as the

© conductor)’,whom " he found fatal]y “injured in. ‘the ‘'same lead locomotive unit.

. After they. helped lay*the engineer next to-a ferce in the rear yard of 2304
", Duffy Street ‘to: amiit ‘the . arrival of ‘emergency personnel, the gas company
1 _-fenployees began shoveling dirt around one of the 1ocomot1ves in an attempt to
'.,'preventvhthe spi]led diese1*fuel from spreading They then began shutting

:riﬂroodfbti}-acks_"_an—e-conscructed-ctop a 20- to

'“ﬂderailnentland ‘that :because he had . received no “Communication from the head.
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off gas lines to the houses that were damaged in the derailment. According
to one of the gas company employees, there were no fires associated with the
spilled fuel oil or the broken gas lines.

Emergency -Response to Train Derailment

The' San’ Bernardino County’s 911 emergency number was called about
7:41 a.m. by a resident who reported that a train was oif the tracks and into
some houses, - : ‘ :

o W oy L L, Fcn Rt ) 1

‘The San Bernardino battalion chief’s unit was the first fire department *
unit to arrive at the -derailment site about 7:48 a.m. The battalion chief
stated that in addition to observing the derailed freight train and damaged
houses, he _noted that a white powdery substance that had been dumped by the
train when it derailed was piled over the entire wreckage site. He stated
further that he requested a hazardous materials unit to respond to the scene ‘
because of the iunknown product being carried by the train, the leaking diesel !
fuel from the overturned locomotives--even though there was no evidence of
fire--and the possibility of pipeline involvement.'?2 The battalion chief

. stated that he was aware that a pipeline was in the area of the derailment i
but was uncertain of its location at that time. o - '

Lt ik

I
“7 T "Police units began arriving also about 7:48 a.m. and began setting up .- ;
road- blocks, evacuating occupied houses, and handiing crowd control. An O
estimated 63 persons .were ultimately evacuated from 27 houses in the ‘
immediate area of the derailment. As otner fire companies arrived, they were
‘placed- in strategic locations around the accident site. About 7:55 a.m., I
fire department personnel began a house-lo-house search for survivors. About
11 houses had been impacted by the derailing train. At that time, a canvass
of the neighborhood and residents found that no one was reported as missing.
About 8:01 a.m., however, a parent reported that two children who resided at
: 2348 Duffy Street were missing. A second search began and about 8:25 a.m.,
 — —the first child was found dead; about_10:15 a.m., the second child was also
found dead. - -

Meanwhile, about 8:05 a.m., the San Bernardino deputy fire chief arrived }
on scene, was advised of the situation by the battation chief, and then
‘assumed control of the emergency as incident commander. He stated that he
approached representatives of Calnev and SP, who had arrived on scene between
8:30 a.m. and 9:00 a.m., and informed them that he was the incident commander
in charge. He stated further that by the time he had arrived, the city’s
joint response and mutual aid plan had been impTemented as a result of the
battalion chief’s initial request for additional assistance. The incident :
commander subsequently established a command pest at the corner of Donald and !
Duffy Streets. The deputy fire chief testified that all subsequent actions . ;
by Calnev and SP were coordimated with him. He further testified that i
because the product that was scattered over the derailment sité had been
transported in open top hopper cars, he did not believe it was a "serious
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12 4 44-inch liquid petroleum pipeline, operéted by Calnev Pipe Line
tompany, was buried in the $P's right-of-way. T
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hazardous material." He was informed iaitially by SP perconnel that the
product was potash; later in the day he received a data sheet from the Office
of Emergency Services (U3} that identifiad the preduct as scdium carbonate. .

- About 10:40 a.m., the search team was notified that a third person was
reported missing at 2326 Duffy Street. Because of the totazl destruction of
the house and the unstable condition of the train cars that were piled up in
the area, -search and rescue efforts for the missing person at that location
were .delayed until heavy equipment could be brought in to move some of the
‘damaged structure and train cars.

Representatives from the California QES, which was notified of the
accident at 7:45 a.m., through the San Bernardino County Communications
Center, arrived on scene about 9:15 a.m., reported to the commard post and
offered assistance. About 10:15 a.m., OES arranged for two scesnting dogs
and their trainers to be flown from the San Francisco Bay area. The dogs .nd i
their trainers arrivad about J:5%F p.m., and the trainers were briefed by the :
incident commander about the ongoing search and rescue efforts.

Meanwhile, about 2:00 p.m., SP began to set up blocks and tackle to
facilitate removal of train debris with a crane. These efforts were halied
by the incident commander about 3:00 p.m., before debris remeval began, .
because the incident commander and the QES believed that such efforts might D
encanger rescue operations. The incident commander decided, and SP and :
Calnev representatives ‘concurred, that nothing would be moved until the dogs
had completed a search of the area.

¢ The dogs alerted rescuers at various times when they sniffed the
1 vicinity of the house at 2326 Duffy Street between 4:20 p.z. and 9:00 p.m.
_ﬁ Shortly after 9:00 p.m.,  the rescus workers TJocated a hand projecting
& through the debris at 2326 Duffy Street. The surrecanding area was
' immediately stabilized. An opening was cleared by paramedics, who sent down :
. 7 —oxygen and took-vital signs of the trapped person. - With the help of power—— | —
b tools, - the resident was eventually freed from the debris zbout 10:34 p.m., '
b 2hout 15 hours after the derailment. :
k About 11:20 p.m., a rescuer was alerted by a deg in the vicinity of ihe
. third head-end Tlocomotive unit. After removal of debris, the head-end

brakeman was found dead in that unit about 3:03 a.m., May 13. The deas
L. s5d until about midnight, examining all-affected residences and portions

" the train. By early morning on Saturday, May 13, the incident commander
netermined that all areas had been adequately searched, there were no further

'Q reoorts of missing persons, and, consequently, search amd vescue efforts
3 «ere terminated. - : :

Shortly after noon on May 13, before wreckage remeoval eperations began,
2 SP bulldozers and hundreds of sandbags were used to buiid 2 dam at the
- lowest end of the accident site- to help contain gasoline  should the
pipeline become compromised.

The San Berrardino Chapter of the American Red Cross Znitially learned
of the tr-In derailment on commercial radio about 8:43 a.m. At that time,
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representatives of the .Red Cross responded to the scene where they met with
the incident commander and were directed to prepare a shelter for 50 to 100
persons. The Red Cross Disaster Coordinator then contacted the Red Cross
chapter office and requested additional personnel and logistical support. A
temporary shelter was prepared at the local Job Corps building, a mobile
canteen/kitchen was established at the accident site, and damage assessment
teams were sent to the scene.. The Executive Director for the San Bernardino
Chapier of the Red C{ross stated- that they were equipped to handle the
emergency and that they received logistical support from the Los Angeles and
the Riverside Chapters in the form of a van, a canteen, and food supplies.

Wrechare S‘earance/Pipelihe Surveillance Operations
Foal:x4iny the Train Derailment

¢y 12, 1589.--When Calnev’s manager of engineering received information
ranarGirg Yhe train derailment, he radioced Calrev’s Colton terminal, about
6 i/ wilas from the derailment site, and instructed personnel at that
location tu shut down the 14-inch pipeline immediately. At 8:30 a.m.,
pumping operations were stopped, leaving a residual pressure of 1,128 psig at
Colton. The manager of engineering then notified Calnev's manager of
operations and the maintenance superintendent of the train derailment; all
three individuals proceeded to the accident site to view the derailment and
determine the potential impact to the pipeline. According to the manager of

operations, when they. arrived at the derailment site, it was obvious the

pipeline could have been damaged because the pipeline was under a portion ¢f
the - wreckage, - "...most - notably a locomotive that came to rest inverted
directly over the pipeline™ (figure 4). According to the manager of

operations, their concern was that if the locomotive had remained intact, it

could possibly have protruded into the ground 8 to 10 feet, and they were
unsure at that time of the precise depth of the pipeline at that lecation.
According to Calnev personnel, the derailment prevented Calnev from accessing
the pipeline and performing any inspections of the pipeline in that location
at that time. Calnev’s activities during ihe morning of May 12, according to
the maintenance superintendent, were confinzd to remaining on site to make
sure that no actions occurred on the part of the railroad or other agencies
that could further endanger the pipeline. However, Calnev wanted to reduce
further the pressure in the pipeline in the area of the derailment.
According to the maintenance superintendent, "What we ideally were going to
accomplish was to remove all of the product from the pipeline under the
derailment area. As events proceeded, it was determined that that was
unfeasible.” '

At 11:30 a.m., a foreman for Arizona Pipeline Company,!3 permanently
assigned to work on Calnev projects, arrived on site to assist Calnev
personnel in reducing the pressure in the pipeline. The initial plan was to
excavate the pipeline at a location 500 to 800 feet south of Highland Avenue
(south of the derailment site), install a fitting for the purpose of tapping

_13 A contract comhany {(rather than a pipeline operating company, such as
Calnev) that specializes in the installation, maintenance, and repair of
underground Llines.
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a hole intc the pipeline, and withdraw product at that location. According
to the Calnev maintenance superintendent, they were aware, by referring to
company pipeline maps, that a check valve was installed in the pipeline
immediately north (upstream) of the derailment site at pipeline milepost
(MP) 6.9'% (figure 5). Calnev officials stated that they believed that
removal of product from the pipeéline at the location south of Highland Avenue
would cause the check valve to seat (close) thereby isolating the pipeline
north of the check valve from the pipeline in the derailment area. Further
removal of product would then reduce the pressure in the pipeline in the
derailment area., After excavating at the location south of Highland Avenue,
Calnev officials determined that the location was not suitable for tapping
the pipe because the pipe was buried in the ground at a depth of 14 feet and
was inside a steel casing. Calnev officials then moved their activities to
the Colton -terminal where a 2-inch fitting with a 1 1/4-inch opening was
installed on the 1l4-inch pipeline, and they subsequently began withdrawing
product from the pipeline at that location.

Acéording to Calnev’s maintenance superintendent, after about 120
barrels of product were removed from the pipeline (and loaded into a vacuum
truck), the pressure was reduced about 60 psig at the Colton puzp station

(MP 0.0) and at Cajon Pass (MP 25.7).'5 Because the pipeline pressure had _

been reduced by an equal amount on both sides of the check valve at MP 6.9,
Calnev personnel determined that they had not been successful in seating
(closing) the check valve at that location and, consequently, had not been
successful in isolating the pipeline in the area of the derailment. The
equal reduction in pressure also indicated that the check valves at MP 14.9
and MP 19.2 had not seated. _ S C

Believing that they had been unabie to withdraw product at a rate
adequate to induce product backflow sufficient to fully seat the check
valves, Calnev personnel installed a threaded fitting through the new opening
and connected it with high pressure hoses in an attempt to withdraw product
at a faster rate. According to Calnev personnel, a second vacuum truck load
of product (120 barrels) was then withdrawn and comparable results were
observed--an equal reduction in pressure on both sides of the check valve at
MP 6.9. As a result, -€alnev knew that the check valve at MP 6.9 was not
closing. Calnev’s maintenance superintendent stated that he then recommended
that additional pressure reduction could be achieved by clesinc the block
valve at the Cajon Pass pump station. After the block valve was closed, a
third vacuum truck load of product (120 barrels) was withdrawn from the
pipeline and a 200-psig reduction in pressure was achieved.- Once again,
however, the pressure readings at the Cajon station and at the Colton station

14 Milepost numbers for the pipeline do not correlate with the milepest
numbers for the railroad.

15 The static pressure in the pipeline varies with the elevation of the
iine. Therefore, the pressure reduction, rather than the pressure reading,
was the critical observation at the two locations.
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.. indicated that the pressure had been reduced by equal amounts, which

- indicated to Calnev :personnel that the check valves still had not seated.
. The 200-psig reduction also indicated that the remaining pressure on the line

‘was due to the weight of the liquid and, as the maintenance superintendent

: o stated, “that . additional efforts would-be. only minimally successful in

reducing the pressure at the Highland Avenue location [derailment site],"

- because backflow sufficieat to seat a 14-inch check valve clapper could not
-be induced by withdrawing product through a 1 1/4-inch opening. As a result,

Calnev suspended activities to reduce further the pressure on the pipeline,

i “which at 10:00 a.m. on May 12, was 800 psig at Colton, or about 50 percent of

the maximum operating pressure established by Calnev. - Accordina to Calnev’s
manager of operations, Calnev did not at that time consider the possibility
that the check valves were malfunctioning, but believed that the check valves
did not -close because of “the inadequacy “of the method used to induce

" backflow.

Meanwhile, SP’s division mechanical officer and other SP personnel had
arrived on site and in .consultation with Calnev and the incident commander
began discussing plans for removal of the railroad equipment. According to
the division mechanical officer, "the plan was to remove the cars and in no
way affect the pipeline.” The plan included cutting a breach (road) in the
railroad levee through which the railroad equipment wouid be moved to the

- .other side of the_track. According to the San Bernardino Fire Department and
~Calnev, SP was. advised that. when the cars were to be removed, all cars were

“to- be lifted and not dragged over the pipeline. Calnev’s wmanager of
. operations testified that he was aware of an accident in_ Montclair,

.-California, in the latter part of 1988, during which wreckage removal

operations possibly caused damage to a pipeline and that he wanted to avoid a

" repeat” of ‘such an" incident. — According to Calnev’s manager of operations, he

did not discuss with the: Fire Department or SP at that time what actions
Calnev would take ‘to inspect its pipeline after the cars were removed.
Search and rescue operztions continued unti) late in the evening on May 12,

‘and  efforts to begin removal of - the wreckage were delayed until the
'-folloﬂing day. \ e _

1999.--0n the morning of May 13, SP removed 50 to 75 feet of

V"“. tr5ck in preparation for making the breach (road) through the railroad levee

. that would be used for vemovisg the railroad wreckage from the east side of

'1.ﬁthe track to the west side.- According to SP’s division mechanical officer,

the site of the breach was determined by a break in the distribution of

", wrecked cars on the east .side -of the track (figure 4). Once the breach had
' "been made, two 225-ton crames- and several bulldozers and front-end loaders
- came through the breach from the west side of the track, crossed over the
- pipeline, and were positioned at various points. around the wreckage (figures

6 and 7). SP’s division mechanical officer testified that a lot of the trona

.7 that had spilled from the train was used to cover the ground and that with
. the trona and the fill removed from the levee, there was about 6 to 7 feet of
' _cover over the normal -level of the ground in the area through which the
.+ ‘equipment was moved. At the time the breach in the levee was made, the exact

.. depth of the pipeline below natural grade had not been determined.  During
. 'the-morning of May 12, Calnev personnel used a line locator and yellow paint

 to mark the location of the pipeline throughout the derailment area. Later
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Figu-re"ﬁ 7-.-'-fquit;‘nent osed during wreckage removal.

that morning, with a. backhoe and shove]s, Calnev personnel dug two holes on
either side of the locomotive engine that came: to rest inverted over the

“pipeline and determined: that the depth of the pipehne in that area was

between 7 and 8 feet. T P )
According to the testimy of Ca1nev (¥ uamtenanre superintendent and

- $P’s division wechanical officer, in removing the cars. the cranes would pick

the cars up- and swing them around to the breach-in the levee. From that
location, front-end loaders would then carry the cars to the west side of the
track (figuress 8 and 9). Testimony further indicated that equipment
contmuously operated through the haul road over the pipeline and that it was
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Figure ?."--Equ_ipment used to move cars to west side of track.
necessary- on ﬁa‘ny__;occasions to re-mark the location iif‘ the pibe‘line .with
yellow paint. -~ As Calnev’s maintenance -superintendent = testified,
.._l.‘tron:;.t'..w_ats a 1v:r{,klight, 1oose1ﬁ compact_ec% material...once you made a
mark on it; it wou ake a very small amount of activity by h i

to totally erase that mark." . R ¥ by heavy equipnent

SP's _feﬁova] -of the wrecked cars, -u-:hi.ch were spread over a large area
and stacked two and three cars high at some locations, continued th:%ughout
the day. A Calnev representative was on-site to monitor the operations and
to keep S¥ personnel aware of the location of the pipeline. The incident
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commander kept fire engines and foam units on alert status with lines charged
whenever a piece of wreckage was moved from a critical location over the
pipeline. Calnev’s maintenance superintendent testified that it was his
understanding that resoval of the wreckage would proceed during daylight
hours only. When SP continued their activities after dark, Calnev’s
maintenance superintendent notified his supervisor who then returned to the
site. After the situation was discussed with the incident cosmander and SP
personnel, it was agreed that operations would be discontinued. Activities
were halted about 11:00 p.m. that evening. The incident cosmander stated
that he believed the cooperation exhibited by both Calnev and SP was
exceptional. ' .

: Bay 14, -1989.--Removal of the rail cars resumed about 6:00 a.m. and
continued throughout the day. Again, a Calnev representative was on site to
monitor the operations and keep SP personnel aware of the location of the
pipeline. According to SP's division mechanical officer, the cars were
removed "...in the manner in which they had been stacked...using two hooks
with one crane. We picked them all straight up and then moved them out.® He
further testified that none of the cars were dropped in this process. He
observed that debris including car components, axles, and pieces of rail
remained in the area after the cars were resoved; the visible debris was
then also vemoved from the site. According to Calnev’s maintenance
superintendent, it appeared that the debris had not penetrated the natural
ground cover. SP's division mechanical officer testified that no contact
" with the pipeline was observed during removal of the debris and "there was no
rail sticking in the ground." Equipment operators werking during the
clearing of the train cars stated that many pieces of heavy construction and
" excavation equipment, including front-end loaders, cranes, and bulldozers
worked simultaneously throughout the derailment area.

: May 15 and 16, 1989.--When activity resumed on the morning of May 15, SP
began making preparations to move the locomotives; all rail cars had been
removed from the east side of the track. Calnev’s maintenance superintendent
noted that the trona was scattered in varying depths throughout the_area and .

~ over the pipeline to a point near, but not reaching, the engine (unit
SP 7549) that lay inverted over the pipeline near the toe of the railrcad
esbankment. To remove the locomotive units from the east side to the west
side, SP personnel used two cranes to 1ift each unit and place it in the
breach where one of the cranes, with the help of a front-end loader, carried
the unit to the open field on the west side of the tracks. Each time a
locomotive unit was moved, it was necessary for one of the cranes to cross
through the haul road over the pipeline. Calnev personnel agreed that the
crane could cross over the pipeline in this location. Calnev’s maintenance
superintendent testified, "I did not see any activity which I believed
damaged the pipeline. Any time you are using large pieces of excavating type
equipment near a pipeline, you certainly have the potential for danger.*”
According to SP’s division mechanical officer, who was_in charge of the
wreckage removal, he did not perform or know of any calculations that were
performed to determine the stress imposed on the pipeline due to the weight
of the cranes and the cars that were carried across it. '
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When the locomotive that came to rest inverted over the pipeline was
removed by SP, Calnev personnel observed that the entire top of the
locomotive had hezen sheared off and that it had been resting at grade level.
There - was nothing visible protruding into the grourd. Calnev, however,
decided to excavate the portion of the pipeline that had been unde. the
locomotive. Using a backhco equipped with 2 24-inch bucket, Calnev personnel
excavated an arca approximately 80 feet in length parallel to and about
2 feet east of the pipe to a depth about 4 inches lower than the depth of the
pipe in the area. Pipe depth was reported to have been about 8 feet at the
- souther) end of the excavated area and 6 1/2 ta 7 feet at the northern end.
- Accord®.ag to Calnev personnel, the soil surrounding the pipe was removed by
hand so that the pipe was exposed from the 6 o’‘clock position to the
2 o’clock position facing south (see figure 4, excavation # 1). Calnev's
manager of operations testified that he personally entered the excavation,
inspected the pipe, and found no damage to the coating or to the pipe.

Calnev officials then decided to excavate in an area north of the breach
where, according to Calnev’s manager of operations, “...bulldozers had been
repeatedly going off the end of the haul road® (figure 4, excavation # 2).
According to the Arizona Pipe Line Company foreman, who performed the
excavation, about 1 foot of pipe length was exposed from the 1 o’clock to
3 o’clock position looking north. When asked if any damage to the coating or
pipe was noted, the foreman replied, "Couldn’t really tell by a visual look,
and we didn’t bother exposing anymore due to our objective was to determine
depth and alignment of the pipeline at that time."™ The depth of the pipe at
this location was determined to be about 7 feet. With respect to the depth
of the pipe, Calnev’s manager of operations testified, "...it was sufficient
to where I was no longer concerned about any damage from the bulldozer
activity.”

By late afternoon on May 15, the wreckage had been removed and SP began
to demolish the houses that had been damaged during the derailment. SP
planned to close the breach that evening, relay their tracks, and begin
removing_the trona on the following day, May 16. = According to Calnev
officials, it was at this point that they began to formulate the next step of
their inspection plan. Calnev understood that if SP began removing the
trona on Tuesday, inspection of the pipeline would be delayed until the trona
removal was completed. According to Calnev’s manager of operations, At that
point, we were still unsure of the integrity of the pipeline. It was still
in a stable situation. It had not lost any pressure nor were there any signs
of leakage. But yet we could not verify the integrity of the pipeline before
then.” Calnev’s plan was to move in additional equipment, remove all of the
trona over the pipeline down to native soil, and excavate and inspect the
pipeline at any location where debris was found and appeared to have
penetrated the native soil. According to Calnev officials, by removing the
trona from over the pipeline, SP personnel would not have te work directly
over the pipeline when they began hauling away the trona on the following
day. According to Calnev’s manager of operations, this plan was discussed
with SP officials and the incident commander, and no recommendations or
modifications to the plan were suggested. .
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"Using a John Deere 690B excavator and working from south to north,
Calnev began making a path about 8 feet wide through the trona beginning at a
point near where the locomotive came to rest inverted over the pipeline
(figure 4). Accrrding to Calnev’s maintenance superintendent, the excavator
was followed by a front-end loader to complete the vemoval of the trona. He
further testified that a.few inches of natural soil was removed and that as
much as 12 to 16 inches may have been removed at any one point, but that he
still believed that he had plenty of cover over the pipeline.

In making the 8-foot-wide path, Calnev piled the trona that was removed
from over the pipeline to the .ast of the pipeline at a distance, estimated
by Calnev’s manager cf operations, to have been 2 to 4 feet.. He testified,
however, that "we found that the trench [path] did not place the pipeline
right . in the middle. There was an area where the pipeline kind of hugged the
side of the trench [path], so it [pile of trona] could have been as close as
2 feet in that area.” -

. - Calnev’s maintenance superintendent, who supervised the trona removal
activity from about 8:00 p.m., on May 15, to about 4:00 a.m., on May 16,
.testified :that several pieces of debris, including portions of truck
assemblies [from a train car] and two pieces of rail--one about 3 feet in
length-and one about 10 feet in length--were found during removal of the
trona. : He further testified that while he was supervising the removal of the
trona, two excavations of the pipeline were performed where debris had been
found at natural grade level. He stated that he could not be specific about
the locations but estimated that the first excavation was near the north edge
ef lot 77 and that the second excavation was between lot 77 and lot 76
(figure 4, excavations # 3 and 4). For both excavations, the depth and the
alignment of the pipe were determined by digging with hand shovels. A Case
580C backhoe was then used to excavate on the east side (Duffy street side)
of the pipeline. According to the maintenance superintendent, no damage to
the coating or the pipe was observed. :

. SP.personnel had positioned lights on the railroad levee. According to
Calnov’s maintenance superintandent, even though the lighting cast shadows
in the excavated area from west to east, lighting was not an issue in
determining whether the pipeline had been damaged or in evaluating the depth
of cover over the line. He stated, "I was comfortable with the level of
lighting, and I spent a considerable amount of time in the trench closely
observing the excavation.” He also testified that it would have been
possible to detect the difference between hitting debris with the backhoe and
hitting the pipeline with the backhoe. "...it was never a concern of mine
that we were going to hit the pipeline with the backhoe because we were
monitoring the depth of cover over the pipeline. We were not excavating in
an area such that we would be getting close enough to the pipeline to hit
it.”
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In addition to the two excavations, the pipeline was potholed's at
several other locations. At one location where the pipeline was potholed, a
truck assembly [rail car] was found to have penetrated the natural soil.
Calnev’s maintenance superintendent marked this location and later advised
Calnev’s manager of operations of the reed to perform a more thorough
inznection of the pipeline at that location. By 4:00 a.m., on May 16, the
path-through the trona had extended north 300 to 400 feet to a point where
the b-each in the levee had been made.

The -depaty fire chief testified that when he terminated his role as
incident commander around 10:00 p.m.. on May 15, Calnev’s manager of
operations assured him that the pipeline was safe to operate.

Calnev’s manager of operations, who relieved the maintenance
superintendent - about 4:00 a.m. on May 16, supervised the remainder of the
trona removal from over the pipeline. A foreman for Arizona Pipe Line
Company arrived on site about 6:00 a.wm. and relieved the backhoe operator who
had worked through the night. According to Calnev’s manager of operations,
two additional excavations of the pipeline were performed; he estimated the

_first excavation to be near the middle of lot 76 (figure 4, excavation #5),

where the maintenance superintendent earlier had found a truck assembly, and
the second location to -i{e near the northern edge of lot 75 (figure 4,
excavation #6). At both locations, the excavation was performed on the west
side of the pipeline, a 20- to 25-foot section of the pipe was exposed from
the 6 o’clock position to the 2 o’clock position 1ooking north, and no damage
to either the coating or the pipe was observed by Calnev personnel. The
depth of pipe was determined to have been about 4 feei at the first location
and 5 feet at the second location.

According to the testimony of Calnev officials and the backhoe
operators, all the excavations were immediately backfilled after the coating

and pipe were inspected for damage. Further testimony indicated that about -
- ~— .-b6 inches of debris-free native soil would be used to manually ccver the .
pipeline before the backhoe was used to fill the remaincer of the —

excavations, and that compaction of the soil was accomplished by "wheel-
rolling” rather than by use of the backhoe bucket.

Beginning about 10:30 a.m. on May 16, Calnev began performing soft dig
excavations'” of the pipeline about every 50 feet throughout the derailment
area. At each location, an 8-foot-tall stake marked at 1-foot intervals was
placed on top of the pipe, the top of the stake was surveyed to determine its

16 According to the Arizons Pipe Line Company employee operating the
backboe, all potholes were dug manually usiﬁg shovels. According to Calnev’s
waintenance superintendent, ™The primary function of a pothole is to
determine the depth and location of the pipeline. An excavation would be a
lerger hole, a more complete excavation where you are ‘actualily attempting to
visually ascertain the condition of the pipeline. v :

17, process by which vac'i.'luu-type excavation equipment makes about a.
1-foot-diometer hole from ground level to the top of the pipeline.
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elevation, and the hole was backfilled. Calnev personn2] testified that as a
result of these soft dig excavations, the pipe was exposed from the
10 o’clock positiun to the 2 o’clock position at each soft dig excavation and
that before the holes were backfilled, the pipe was inspected for damage; no
damage was observed at any of these locations. According to Calnev, the
purpose of the stakes was to provide information to SP regarding the location
and depth of the pipeline when SP began removing the trona from the
derailmerc site. SP was advised by Calnev to preserve the stakes until all
grading of the area was completed. Calnev’s manager of operations observed,
based on the placement of the stakes, that the pipeline depth below natural
ground varied from 4 to 8 feet through the derailment area.

: Calnev’s manager of operations testified, "On Tuesday, the 16th, we .d
by then accomglished full trenching ([8-foot-wide path] over the top of the
pipeline in the affected area. We had removed or had caused to remove any
debris that we had found. We had investigated every area that debris had
penetrated the native soil. ...Based on that assessment...my opinion was
that the pipe had not been damaged by the train derailment.® Clearance was

" given at 11:28 a.m. -by Calnev for the restart of the pipeline; operations

were resumed about noon on Tuesday, May 16. The pressure was initially
increased to about 1,200 psig, at which.point, according to Calnev’s manager

- .of operations, the dispatcher on duty watched for signs of loss of pressure

in the system. The pressure held constant for about 15 minuter iafter which
the pipeline was brought up to normal operating pressure {aboui 1,600 psig)
and regular operations were resumed.

'The Safety Board received conflicting testimony regarding a request to
expose completely the pipeline prior to resuming operations. The incident
commander (San BRernardino deputy fire chief) testified he requested that
Catnev fully expose the pipeline in the derailment area. According to
Calnev’s manager of operations, such a request was not made by either the
San Bernardino fire department or the SP. He did state that several options
had—been- considered, including the use of__an_ internal electromagaetic
inspection instrument for detecting defects 1in the pipe wall and a
hydrostatic test of the pipeline. He stated further that it would not have
been practical to run the inspection instrument through the line because
"...the line would have had to have been brought up to full operating
pressure and operated in that state for about 5 days to push [the
instrument] through to the other-end.” He elaborated that because of the
mountains between Colton and Las Vegas [the end of the line], it would be
necessary to operate at full pressure just to get the instrument over the
nountains. Calnev’s manager of operations also stated that, "[A} hydrostatic
test would have been performed had there been some doubt as to the integrity
of the pipeline. We found no reason to doubt the integrity of the pipeline
upon completion of our inspection and did not perform a hydrostatic test.”

SP contracted with the International Technology Corporation (IT) to have
the trona removed from the derailment site; removal of the trona began
during the afternoon of May 16. According to the project manager for IT,
cleanup of the trona began in the area closest to Duffy Street and then
continued through the derailment area from south to north. Equipment
operators testified that to remove the trona that had been piled east of the
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-pipeline as a result of the 8-foot-wide path that had beea madge through the
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trona, the operator of a front-end loader would reach over the pile of trona
with the bucket of the loader and drag the material back toward Duffy Street
where the trona could then be loaded into trucks. Accordirg to the IT
project manager, the front-end loader worked perpendicular tn the vipeline
during this operation. :

At 4:00 p.m. on May 16, SP opened its line to resume trzin movements
through the area. -

May 17, 18, and 19, 1989.--Removal of the trona continued throughout the
day on May 17 and 18. Because trcna contrasts with the celor of the native
soil, operators of the equipment were told by IT to visually inspect the area
to assure that they had removed all of the trona and about the top 2 inches
of native soil. On May 18, a track-mounted (crawler type) excavator was
brought to the site to begin removing the trona from the railroad embankment.
The excavator was positioned east of the pipeline with the tracks parallel to
the pipeline. A smooth steel grading blade was welded to the teeth on the
bucket of the excavator. The blade enabled the operator to drzg trona that
was covering the railroad embankment without removing excessive amounts of
material and to leave behind a smoothly graded surface. Testiueny by
equipment operators in the area at this time indicated that the operator of

‘the excavator would drag the trona down the side of the railrozd embankment

and across .the pipeline to the east side where front-end lToaders would pick
up the trona and load the trucks. However, according to IT’s project
manager, the operator of the excavator would dreg the trona down the
embankment and build a stockpile of trona on the west side of the pipeline.
At that point, a front-end loader would come in, keeping the tires on the
east side of the pipeline, scoop up the material, and then back up to a point
where the material could be loaded into trucks. Testimony by equipment
operators further indicated that the smooth-edged iLlzde welded to the testh
on the bucket of the excavator broke off several times and that the equipment
continued to be operated without the smooth-edged_blade. According to IT's
project manager, the excavator made two "passes" on the embankment. one pass
from south to north and one from north to south.

By early afternoon on May 19, 1989, all the trona had been removed and
the fencing of the area that began during the morning was completad. The
last piece of equipment used for the cleanup operaticns, 2 motor grader, was
brought to the site to smooth out the surface and to remove tire tracks.
After this operation was completed at 6:00 p.m., locks were plazed on tha two
20-foot-wide gates that were installed with “he fence, and the area was
secured. According to SP's contractor, no equipment was used in the area
after May 1¢, 1989.

IT’s project manager testified that when he Teft the site or May 19, he
believed that there were 2 to 3 feet of ground cover over the pipeline.. When
asked, "Could it have been your work that removed that cover from the 4 to
8-foot level down to the 2 to 3-foot level?" He roplied, "Yes."

According to Calnev, a Calnev representative was or site through May 19,
during the removai of the trona, to observe ihe operations, to point out
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potentially dangerous situations to the railroad and its contractor, and to
make certain that the stakes that had earlier been located over the pipeline
remained in place. No concern was voiced by Calnev during the removal
process.

Events Preceding the Pipeline Rupture

Calnev’s dispatch center at the Colton Pump Station is equipped with a
monitoring system that scans and records, among other system parameters,
pipeline pressures. When normal operations resumed on May 16, the pipeline
pressure had increased to 1,667 psig. Between May 16 and May 23, the
pipeline was operated at pressures ranging between 1,690 and 1,060 psig
(normal operating ranges established by Calnev) and was subjected to various
pressure changes during this time. Operations during the next couple of days
showed only smooth pressure transitions until about 8:05 a.m.'® on May 25,
1989.

Pipeline Rupture

Pipeline Operations on May 25, 1989.--During the early hours of May 25,
1989, the *hree 1,000-horsepower (hp) mainiine pumps at the Colton Terminal
were operating at maximum output (2,300 to 2,400 barrels per hour), and the
pressure on the pipeline was relatively constant at 1,620 psig. About
4:03 a.m., with the completion of a product delivery at Daggett (see figure
1), a gradual increase in pressure to 1,680 psig occurred over an interval of
about 17 minutes at which time the pressure decreased within 5 minutes to
1,669 psig. The pressure then remained relatively constant until 8:05 a.m.

At 8:05:25, based on a readout of the information recorded by the
monitoring system, a low suction pressure (15.188 psig) alarm'® and a low
discharge pressure (257.644 psig) alarm were received in the dispatch center
at Colton Pump Station on Calnev’s computer system. At 8:05:38, the three
1,000-hp mainline pumps were shut down by the computer system. At 8:05:39,
the dispatcher acknowledged?® the alarms. According to testimony of the
dispatcher on duty at the time, when changes in operating conditions occur:

(1) an audible alarm will be sounded, {2} the-word "alarm" will appear and

flash at the top of the dispatcher’s comouter  terminal screen, and
(3) information regarding the specific condition (in this case, "low suction
pressure” and "low discharge pressure”) will be highlighted in a particular

18 The monitoring system at the Colton Terminal scans various pipeline
parameters, including pipeline pressure, 2t 13-second intervals. Thus, an
event (in this case, a pressure reading) may have occurred up te 13 seconds
earlier than the recorded time (and the time cited in the discussion).

- 19 According to Calnev and OPS oflfcials, the word *®alarm® in the
pipeline industry is not used to denote »n emergency situation, but rather a
change in operating conditions.

20 ype dispatcher acknowledges the alarm by pressing a key on his
computer terminal keyboard.
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color and continue to flash until acknowledged by the dispatcher. Testimony
further indicated that if more thar one condition occurs on the same page
[screen], the word "alarm” and the audible alarm are terminated by one stroka
on the computer keyboard. :

The dispatcher testified that he noticed on his terminal screen flashing
1ights indicating that the pumps were shutting down and that he had a "low
suction pressure” color alarm (blue). He did not notice the "low discharge
pressure™ color alarm (blue) on the same page. The dispatcher stated that he
believed that the pumps had shut down as a result of a low liquid level in
the storage tank from which he was pumping. He was aware that a similar
situation had been experienced by the dispatcher whom he relieved, and the
pumps were eventually restarted. According to the dispatcher, the normal
procedure for the condition of a low liquid level in a storage tank is to
restart the pumps after the suction pressure again returns to normal.
According -to the dispatcher, normal suction pressure is between 26 and
50 psig. The suction pressure rose to 37.1429 psig, and at 8:06:02, the
dispatcher commanded the restart of the 100-hp booster pump. At 8:06:11, the
command was acknowledged by the computer. At 8:06:22, the computer reported
the status of the booster pump?! as "off.” _

At 8:06:53, the dispatcher again commanded the computer to start the
booster pump, and at 8:06:57, the command was acknowledged. Operating
parameters were automatically checked and found satisfactory, and the system
attempted to restart mainline pumps Nos. 2 and 3. At 8:07:09, the computer
acknowledged the command. At 8:07:10, another low suction pressure
(17.2932 psig) alarm was given to the dispatcher who knowledged the alarm,
and at 8:07:22, mainline pump No. 2 registered status "off," as did mainline
pump No. 3 at 8:07:23. Also, at 8:07:23, the suction pressure was
46.1654 psig and at 8:07:55, the booster pump reported status "off."

At 8:08:10, the dispatcher acknowledged the shutdown alarms and again
commanded the start of the booster pump. At 8:08:13, the booster pump
acknowledged the command and at 8:08:19, pump No. 3 acknowledged the command.
~At 8:08:20, a low suction pressure (20,9023 psig) alarm was provided to the

dispatcher. Pump No. 3 reported status "off" at '8:08:32, at which time .

suction pressure was recorded as 90.9774. At 8:09:15, the booster pump
reported status "off."™ At 8:09:18, the shutdown was acknowledged by the
dispatcher. The dispatcher stated that because he was not successful in
restarting the pumps, he left his station to request assistance from another
dispatcher who was on duty as a supervisor at the time and located down a
hallway from the dispatch center. The supervisor acknowledged the request.

While rveturning to his dispatch area, the dispatcher encountered the
senior systems specialist and asked him if he knew of any reason why the
pumps would not come back on. The dispatcher stated that the systems
specialist advised him to "pinch down" on the station control valve to bring

21 4 small capacity puap activated first to bring the pressure up slowly
to prevent surging when the mainline pumps are petivatved. ’
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the pumps ‘on slowly. The dispatcher stated that as he was doing this, they

received a phone call from the San Bernardino County Communication Center
asking if Calnev’s pipeline was involved in a fire. The systems specialist
then observed through a station window a cloud of smoke in the direction of

the pipeline route through San Bernardino, advised the caller that it likely

zas Calnev’s pipeline, and then instructed the dispatcher to leave the pumps
own. -

After notifying Calnev locations currently taking delivery of products
at Las Vegas, Nevada, that the pipeline was being shut down, the dispatcher
began remotely closing valves to isolate the pumps and the storage tanks from
the pipeline. In addition to closing the valves at the terminal, he shut
down the Baker booster pump station at MP 146.2. After the pressure sensor
indicated zero psig pressure at the summit of Cajon Pass, the dispatcher
remotely-closed -the valve at California aqueduct (MP 35.4) which is located
on the north side of Cajon Pass. He also stated that notification was made
to personnel -who had to close other valves Ranually. .The first downstream
valve that had to be closed manually was. located at MP 25.7; the maintinance
supervisor veported that this valve was closed at 9:00 a.m. -

Witnesses’ Observations.--A vesident at 2395 W. Adams Street stated that

she was in her backyard between 7:45 a.m. and 8:00 a.m. and noticed 2 "white -

colored rain" falling on the house behind hers on Duffy Street. She further
stated that after she went back inside her house, she heard an explosion and
"then her windows blew in" and the ‘entire house was on fire.. Another
resident -at. 2446 San Benito Street ‘stated that he was .outside around

8:00 a.m. on May 25, heard a train go by, and about 5 to 10 winutes later .

heard a "rumble.” He stated that he then looked up and saw 2 “cloud of flame
about four houses wide come over the houses...the flame was about 10 feet
higher than the rocftops” (figure 10). - Several witnesses stated that they
saw a white vapor and then heard a Toud explosion; this was followed by black
smoke and intense heat and flames. A resident at 2385 Mesa Street recalled
that a friend, who had arrived at her residence to transport her children
to school, "pointed to a spray vapor shocting up into the sky," that was
coming from the direction of where the train had derailed. A motorist, who
was filling his automobile -with gasoline near—Macy-—Street and.Highland
Avenue, stated that he. heard 'a “"rumble,” then saw what appeared to be a
*geyser® - of 1liquid shooting up in the air near the site of the train
derailment. - He stated further that within a few moments "it exploded.® In
addition to the resident on San Benito Street, several residents recalled
hearing a train pass by 5 to 10 minutes before the explosion; residents also

- recalled smelling gas before the explosion. Two residents, one at 2327 Duffy

Street and one at 2315 Duffy Street, were fatally burned as a result of the
explosion and fire. S o I

Emergency Responsa to Pipeline Rupturg'  |
" On May 25, 1989, at about 8:00 a.m., a firefighter leaving his assigned

- fire station on Highland Avenue noticed a large column of black smoke in line

with Highland Avenue, about 2 miles from his location. He returned to the
fire station and notified the battalion chief. _ :
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The battalion <hief, in turn, notified his dispatch office about
8:08 a.m. and requested fire department personnel and equipment to respond to
Highland and Duffy Streets. En route to the site, the battalion chief
observed flames and black smoke rising straight up in the air with no
apparent wind. He arrived on-scene about 8:13 a.m. Mutual aid agreements
were activated when the dispatch center was notified of the accident. As
emergency response units and fire department personnel and equipment froa
adjacent jurisdictions arrived on scene, the battalion chief positioned thes
“around the involved area. He had surveyed the accident area and determined
that seven houses were fully engulfed in fire and that two houses were
partially on fire. Being concerned with the downed power lines and the
possibility of ruptured residential gas lines, the battalion chief requested
the utility companies to shut down their respective lines. He also requested
the water department to assist in building dikes to prevent the product from
flowing into surrounding areas. The battalion chief ordered an evacuation of
residents in the area; police personnel eventually evacuated about 170
persons in a four-block area. ‘According to the deputy fire chief, because of
fuel - remaining on the ground, some residents were unable to retum
permanently to the area until August 6, 1989.

At 8:30 a.m., the deputy fire chief, who had been the incident commander
during the response to the train derailment, arrived on scene and assumed the
role of incident commander for this accident. By the time he arrived, fire-
fighting operations and treatment and transportation of the injured to local
hospitals had begun. At 10:05 a.m., a command post was set up at 2359 Mesa

Street. According to testimony of the deputy fire chief, the mutual aid -

emergency response plan was implemented as planned. Although the deputy fire
chief’s role as incident commander ended on May 28, fire department personnel
and equipment remained on scene as a safety measure until May 31, 1989.

Pipeline Surveillance Operations |

After Calnev’s maintenance superintendent observed the fire from his
office window shortly after 8:00 a.m., he immediately notified the manager of
operations who, along with other company personnel, proceeded to the accident
site. - Upon arrival at the accident site, the manager of _operations

jntroduced himself to the incident commander and was directed by the incident

commander to fly with a police officer in a helicopter to observe the fire.
Calnev’s manager of operations stated that while in the air, he observed a
large stream of flaming liquid exiting the ground eastward at an angle of
about 60 degrees from the horizontal. He stated that he observed substantial
fire damage n the direction of the burning stream of liquid, a small pool of
liquid burning around the rupture, and a small grass fire burning south of
Highland Avenue. The manager of operations stated that he then advised the
incident commander to allow the fire to burn itself out. According to the
incident commancer, the fire burned sut by 3:30 p.m. on May 25.

According to Calnev’s manager of operations, when the fire was out, the
rupture site was inspected and the damaged pipe examined (the damage is
described in the section "Damage,” "Damage to the Pipeiine”). At least four
pieces of railroad debris--a brake arm, an approximately 8-inch section of
1-beam from a locomotive, a piece of metal cowling from a locomotive, and a
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short section of rail--were found near the rupture. The brake arm and the
rail section were about 2 to 3 feet in length. The brake am was found
8 inches above the pipeline and the other parts were within 2 feet of the
pipeline. - Testimony by Calnev's manager of 'operations and by equipment
operators who had worked at the site following the derailment indicates that
the depth of cover they observed over the pipeline at its point of repture
was from 2 to 2 172 feet, whereas the depth of cover they had observed after
completing work, following the train derailment, was from 4 1/2 to 6 feet.
Calnev’s manager of operations testified that the location of the rupture was
very near if not at the exact location where the excavation #5 had been

performed across from the widdle of lot 76 (figure 4).

According to Calnev’s manager of operations, Calnev’s plan to repair the
pipeline .after the rupture and place it back in service evolved over many
days "...during which many discussions were held with many interested parties
as to how best to return that pipeline tu service [and] make the repairs
necessary.”. Calnev’s maintenance superintendent testified that when the
pipeline rupture occurred, he notified the National Response Center, the
California Office of Emergency Services, the California State Fire Marshal’s
Office, and the Underground Service Alert System. Representatives from these
agencies, as well as an engineer from the U.S. Office of Pipeline Safety
(0PS), responded to the accident site.

On May 26, 1989, OPS issued a Hazardous Facility Order, CPF No. 5987-H
to Calnev (appendix E).” This Order included preliminary findings, among

others, that the pipeline within the area of the derailment had not been

completely exposed and visually examined for damage, that the structural
integrity of the portion of the pipeline potentially affected by the
derailment had not been ascertained by Calnev, and that Calnev had not
determined if there had been damage to the pipe coating as a result of the
cleanup operations. OPS required Calnev to expose the pipeline around its
circuaference for the length of pipe between a point 50 feet north of the
casing beneath Highland Avenue and the south end of the levee adjacent to the
check valve. at MP 6.9, to conduct a thorough visual inspection of the exposed
pipe to locate any damage to the pipe or to its coating and make appropriate
repairs, and in -accordance with applicable requirements—of.49 CFRPart 195,
to hydrostatically test to 1.25 times its maximum operating pressure the pipe
located between a point 100 yards south of the check valve on the downstream
side of the derailment impact area and a point 200 yards upstream of the road
crossing at Highland Avenue. :

On May 30, 1989, based on its preliminary findings, OPS found that “if
placed. into service under the same circumstances as existed after the
rupture, that portion of Respondent’s [Calnev’s] pipeline subject to the
required corrective actions prescribed [on May 26, 1989] would be hazardous
to life and property.” Consequently, as a result of conversations with
Calnev, the OPS Order was amended to require excavation of the pipeline
located between a point 10 feet north (downstream) of the casing beneath
Highland Avenue and the south (upstream) rise of the Muscoy Levee, that the
excavated pipe be visually inspected to determine any damage to the pipe or
its coating, that the pipe be replaced with new pipe, that a block valve be

installed between the check valve and the Muscoy Levee, that the new pipe be
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tested as previousiy required of the existing pipe, and that all activities
be performed in accordance with applicable requirements of 49 CFR Part 195.
The revised Order also stipulated that OPS would review and approve Calnev’s

" hydrostatic testing and inspection program, that OPS would monitor the test,

and that the pipeline could not be returned to service until OPS had
determined that _all required actions had been successfully completed.

. By letter of June 6, 1989, Calnev requested relief from the requirements
of the Order because it discovered that a bend in the pipe made it
impractical to tie into the new pipe 10 feet north of the Highland Avenue
casing, the location required by the amended Order. As there was no apparent
damage to the pipe at that location and because the line would be
hydrostatically tested before returning it to service, on June 6, 1989, the
OPS again amended the Order to allow the tie-in to be made at a locatioa
determined acceptadle by Calmev and concurred with by a representative of
the OPS so long as the tie-in was made between the point 10 feet north of the
Highland Avenue casing and 2 point about 35 to 40 feet north of the casing.

About 600 feet of the pipeline through the arez of the previous
derailment was removed and replaced. The pipeline was refilled with product
on June 9, 1989. More than 9,400 barrels of product were required to refill
the pipeline. A mile of pipeline of the size installed will hold 917.69
barrels of product, based on information provided by Calnev.

" Injuries
___Train Derailment - Pipeli r ‘

Injuries Extra 755) East Residents Residents Firefighters Others?? Total

. Fatal 2 2 2 0 0 6
Serious 1 1 3 0 i 6
Minor 2 .0 16 1 q 23
None 2 —_— —_ - —_— L
Total 7 3 21 1 5 37

- ges - - ————t e e e : - —

Train Derailwent.--Five locomotive units and the entire consist of &2
hoppers cars were completely destroyed as a result of the derailment; the
rear-end locomotive was extensively damaged. About 68CG feet of track were
destroyed by the derailing Tocomotive units and cars.

Following the derailment, a building inspector from the City of
San Bernardino Department of Building and Safety inspected the houses that
incurred damages as a result of the derailment. The inspector’s assessmeat
of damages is listed in Appendix F. The inspector recommended that dwelliegs
at 2314 Duffy Street through 2382 Duffy Street be demolished immediatesly
(figure 11). : ‘

22 ypese persons were involved in & traffic accident while attempting to
avoid the fire caused by the pipeline explosion.
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_ Pipeline Runture. --Eleven houses and 21 motor vehicles were destroyed by

fire from the pipeline.rupture and fire (figures 11 and 12). . Four houses
received " moderate firé and smoke damage, and .three-houses® received smoke
: dalage only. Appendix,.F lists the residences and the danages incurred

T The costs incur;red ‘fru_the train deraillent and the pipeline rupture,
asreportedbySP,foll R ‘ _

- '_ 1,’550'.4o7.oo"._- C

- Wreckage 'clearing

hding 22, "830.00 . .-
_Houses :

o U 502,831.00 . . L
"“Pt“'e Mo _svame
& ‘lotal S u 414 291, 00» e

oo .* The dollar figure is based upon coq)areble locomotives auailable
T _‘_today for replaceuent._ : i - g

o Pipeline Repair s 500 000 oo
.. Cosmodity .. _ - . _ ~300,000.00 -
Environmental : ng_q,m
Total o -$:1,860,000.00 -

. «Total reported costs frou the train derailnent and the pipeline rupture
were: 314.274 291 oo ST _

about ‘MP - 6. 9.: A 25 foot, 1 7/8-inch-section--(301:-7/8-inches) of. the pipe
*_that included the. rupture area was cut from-the pipeline to make a temporary

“The 25-foot section was:resoved about 5 00 p.m. on Hay 26. 1989, and
fth a section’ of-sound pipe._--- v FI

Rl T section- .pipe containing the rupture was: remved it
,'uas torch cut- into S smaller_sections. Beginning at the south end, the first

‘section was 44 .7/8:inches -long-and contained.no areas of daage. The next -

41-inch .section contained two longitudinal,. parallel ‘areas of_ damage. The
next 44.1/2-inch section” contained the rupture.: :These last two sections of
pipe ‘were taken.to-the: Safety Board's laboratory ‘in.Washington, D.C., for
testing (figures 13 and '14). ~ (Additional” information. is provided under
. "Tests: and ‘Research.") . The: next section was 6.inches long and contained no
“damage. " The -last:section: was 165 1/2 inches long and-contained:damage to
the coating along the side of the pipe at the 3 0 clock position (looking
north).:. e _ E st

"’"'*--lhe 142 inch dianeter pipeline ruptured at”

|
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. The rupture was about 29 inches long and, with respect to the
circumference, was located about 5 inches to the east of the top of the pipe
as installed (about the 1:30 o’clock position looking north). The electric
resistance welded seam was located about at the top of the pipe.
Examination of the area indicated that there was plastic deformation
(bulging of the pipe) associated with the rupture and that the vupture
produced a "fish mouth" type opening.of about 4.2 inches at its widest point
(see figure 14). There was no apparent visual evidence of pipe material or
manufacturing deficiencies. ' : : -

Plastic defcrmation (denting) was present in the area of the rupture.
The primary “"dent” extended approximately 27 inches longitudinally along the
top portion of the pipe; the dent angled slightly from the longitudinal axis
of the pipe. The primary dent began at a point 20 inches northwest of the
rupture point and extended to a point 7 inches southwest of the rupture
point. The primary dent was about 1 3/8 inches wide at its widest point and
the deepest depth of the dent was about 0.07 inches.

The primary dent produced a protrusion (bulge) on the inside surface
of the pipe and localized wall thinning. The minimum wall thickness, as
measured in this area at the accident site, was 0.249 inches and was located
about & inches from the point of rupture. Additional wall thinning was near
-the point of rupture ("Tests and Research," "Metallurgical Testing").

Nearly parallel to and below the primary dent was a mark/scratch on the
pipe that extended from about the same downstream location as the primary
dent to about the point of_rupture.

A second pair of marks on the pipe was located upstream (south) about
36 inches south of the point of rupture. The pipe had been damaged (gouged)
in an area about 5 inches below (east) the top of the pipe. The longer mark
was about 36 inches long and located closer to the top of the pipe; a 2 1/2-
inch-wide section of the coating had been removed revealing a 1 1/2-inch-wide
mark on the metal. The second mark began slightly north of the first; the
maximum width of damage to the coating was about 2 inches and the length of
damage was about one half that of the upper mark.

About 120 inches north of the peint of rupture, some damage to the
coating on the east side of the pipe was observed. Coating in widths
varying from 4 to 7 inches had been removed from the pipe at the 3 o’clock
position (looking north). No damage was apparent to the pipe metal.

At a location 188 feet north of the end of the Highland Road casing, two
areas of damage to the pipe were found at the time the pipe was being removed
for replacement. The section of pipe containing these two areas of damage
were sent to the Southwest Research Institute for metallurgical examination .
("Tests and Research," "Metallurgical Testing").

Track and Sigral Information

Track.--The train derailment occurred on the single mainline track in
San Bernardino, California, near railroad MP 486.8. Approaching the.



mailto:remov@.d.ze~.eal)ng

RS e S DR L LS 3 Gl et b ou it ot bt orne ditod ool o BTy

Il

43

derailment site from the west, the track grade descended between 2.0 and
2.2 percent for 22 miles before it iransitisned to a 0.0-percent grade at the
derailment site. In the 22 miles of descending grade, there were 56 curves
which varied in degree of curvature from a maximum of 6 degrees to a minimum
of 30 minutes. A :

The track was constructed of 119-pound continuous welded rail {CWR) on
tangent track and 136-pound CWR on most of the curves. The 4-degree curve at
the derailment site was 1laid with new 136-pound CWR in 1986. The rails-
rested on double shouldered tie plates and 9-foot hardwood crossties and
were restrained with two rail-holding spikes on the gage side of the rail,
one rail-holding spike on the field side ¢f the rail, and one plate-holding
spike on each side of the rail. The rail was box-anchored every other tie.
The ties were laid in a ballast of crushed rock.

- The 4-degree right-hand curve (based on the direction of movement of
Extra 7551 East) at the derailment site was constructed on a fill (levee)
with a maximum height.of about 21 feet. The curve was 2,474 feet in length, -
including a 376-foot spiral on each end, and had a 1-inch superelevation.

According to SP Timetable No. 2, the authorized maximum timetable speed
for the curve was 30 mph. The Federal Railroad Administration allows a
maximum operating speed of 38 mph for a 4-degree curve with a 1l-inch
superelevation. ' '

.About 680 feet of track were destroyed during the derailment. Because
of the extensive track damage, there were no distinguishable marks to
indicate the point of derailment. :

Signals.--Trains on the single mainline track are governed by a traffic
control system using colored 1ights on wayside signals. An inspection of the
signal equipment in the area of the derailment was conducted on May 13, 1989.
The inspection—revealed no problems with the signal system._.

Train Information

At the time of the accident, Extra 7551 East consisted of, from front to
rear, 4 road locomotive units (SP 8278, SP 7551, S? 7549, and SP 9340), 69
open-top hopper cars loaded with trona, and 2 helper locomotive umits (SP
8317 and SP 7443). : . . _ -

Locomotive Units.--Al]l of the locomotive units were manufactured by the
Electro Motive Division (EMD) of General Motors Corporation. - These units
were six-axle, SD models with 26L automatic brake valves and extended range
dynamic brakes.23

23 yith extended range dynamic brakes, as coapared to standard rahge,
more retarding force is available from 6 mph up to a speed between 18 and 25
nph depending on the gear ratio. ’
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Train- trakes were controlled by the road engineer in thz lead unit,
SP 8278. Dynamic and independent brakes were controlied separately by each
engineer in their respective units, helper or road locomotive.

Based on statements by the head-end and helper engineers, the dynamic
brakes of units SP 8278 and SP 7443 were -known to be functicning. Unit
SP 7551 was dead-in-consist with no dynamic brakes or power. -The dynamic
brakes of unit SP 8317 were tagged and out of service, but the unit pulled in
the power mode and had pneumatic brakes. The head-end engineer stated that
he believed "the thivd unit (SP 7549) had fairly good, I think tiey were good
dynamics." The event recorder printout for SP 7549 did not show any amperage
in the dynamic mode after the train departed Cban where the helper units were

added. The fourth unit, SP 9340, was reported by the head end engineer to
Toad in and out of dynam1cs jntermittently.

The automatic and independent brake valves from units SP 8278 and
SP 7443 were bench tested on May 15, at the SP diesel shop in Los Angeles in
accordance with the requirements of the manufacturers and the Association of
American Railroads. All valves performed within design specifications.

The controlling locomotive units at the head ‘end and rear end of the
train, SP 8278 and SP 7443 respectively, were equipped with multi-channel
radios that broadcast on 30 watts of power at 72 volts. The road channel was
161.550 MHz. Both radios were bench tested on May 14 and 15, at the SP radio
facility at Colton Yard. Both radios functioned according to design and
Federal specifications (49 CFR Part 90). On May 12, an on-scene functional

test of the radio from unit 5P 7443 transmitting to the Colton roundhouse was

performed; communication was loud and clear,

The first three head-end locomotive units of Extra 7551 were equipped
with Pulse 8 event recorders; the fourth head-end unit and the helper units
were not equipped with any event or speed recorder. None of the units were
reguired to be_equipped. According -to- SP’s general road-foreman, all new
locomotives being purchased are equipped with event recorders, and event
recorders are being installed on existing Tocomotives during a major
overhaul. The helper units had not recently been through a major overhaul
maintenance program. The Pulse 8 event recorder cartridges record speed,

positiorn, and
independent brake appllcat1on A1l three event recorder cartridges were
recovered and taken Ly Safety Board personnel to its headquarters in
Washington, D.C., for restoration (the cartridge from unit SP 8278 was

heavily damaged) and printout. (See "Tests and Research," "“Event
Recorders.") : .

He per Cars.--Of the 69 open-top hopper cars in the consist of Extra
7551 Eust, 38 cars were owned by the SP. These cars were 48 feet 9 inches in
length, had a light weight of 60,300 1bs, a maximum Tading capacity of
202,700 1bs for a maximum weight per car of 263,000 1bs. The remaining 31
cars were owned by the Denver & Rio Grande Western Railroad (DRGW). These

cars were 51 feet 8 inches in length, had a light weight of 63,500 1bs, a
maximum lading capacity of 199,500 1bs for a maximum weight p2r car of
263,000 1bs. The total light wexght of the 69 cars was 2,130 tons.
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Each of the SP cars was equipped with an “empty load" (EL) device. When
the car is empty, this device reduces the brake cylinder pressure to prevent
the wheels from sliding. According to timetable instructions in effect at
the time of the derailment, loaded cars with empty load devices were to be
considered the equivalent of one and one-half cars in determining tons per
operative brakes (see Southern Pacific’s Method of Operation}. The chief

mechanical officer for SP testified that the SP cars with empty load devices:

had a "nermal braking ratio of 1.° He further testified that at the time of
tha train derailment, the operating rules had not been changed to reflect

.this. The DRGN cars were not equipped with EL devices. All 69 hopper cars

were equipped with composition brake shoes.

Following the derailment, many wheels and brake heads were inspected.
This was a random inspection of available parts because many parts were
buried and almost none of the parts could be identified as belonging to any
particular car or part of the train. Of a possible 552 brake heads on the
train, 160 were examined with the following conditions noted: 36 had been
burned away, 102 showed signs of heavy heat and excessive braking, and 22
showed light or no signs of excessive braking although most of these showed
signs of service wear. According to SP’s chief mechanical officer, some
showed no signs of heavy braking because of "...the variation in the brake
shoe thickness, the thickness of the wheels...and braking forces. They are
not exactly the same on all cars.” He further testified that braking forces
are not evenly distributed even on one car. Of a possible 276 wheel sets,
142 were inspected of which 109 showed obvious evidence of overheating from

_heat buiidup by excessive or heaving braking. The chief mechanical officer

testified that based on SP’s postaccident inspection of the wheels and brake
heads, he believed that the brakes on Extra 7551 Fast were effective and that
the brake pipe was intact.

Locomotive wheels and brake shoes showed heaving braking and heat on
every unit. Some brake shoes had been burned away and the backing plate had
begun to melt.

Mechanical Information

Use of "Dynamic Brakes.--According (o the —Association . of American
Railroads’ Director of Safety and Operating Rules, many Class -1 railroads
emphasize the use of dynamic brakes to control a train, thereby conserving
fuel and minimizing brake shoe wear. Rule 58F of the SP Air Brake Rules and
Train Handling Instructions states, "The dynamic brak: must be used whenever
practicable in reducing and controlling train speed...." Rule 581 further
states, "Where the available dynamic brake will not properly control the
speed of the train, the automatic air brakes must (then) be used to an extent
which will allow the dynamic brakes to be reduced to a value where it will be
flexible enough to control changes made in speed due to physical
characteristics of the recad." The Safety Board is aware that similar rules
exist on other railroads. Rule 501B of the Burlington Northern Air Brake and
Train Handling Rules states:

Train hénd]ing must be performed in a manner that will be most fuel
efficient consistent with good train handling. Therefore, maximum
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use must be made of the trottle modulation, throttle reduction and
dynamic braking methods for slowing, controlling, and stopping
trains. Unless rules specify otherwise, DURING PLANKED BRAKING
OPERATION, IF ONE OR MCRE OPERABLE DYNAMIC BRAKES ARE AVAILABLE,
THE POWER BRAKING METHOD WILL NOT BE USED." :

Of SP's road fleet of 2,100 units, 1,800 units, according to the chief
mechanical officer, are equipped with dynamic brakes. SP locomotives are
designed such that when the train brakes are applied in emergency, an
interlock will nullify the dynamic braking, According to SP’'s chief
mechanical officer, the system is designed in this manner "...to prevent
train handling problems in_the case of a break in two [a separation of two
cars] and to prevent wheel slide because of excessive braking which would be
the "combination of the electric [dynamic] braking and the independent
brake....” He could offer no explanation as to why some railroads have
modified the system to retain dynamic braking when the train brakes are
applied in emergency. He stated that the SP had checked with the
manufacturer and that the manufacturer "...will not make that modification
for the SP or any other railroad.” He further stated that the SP was not
considering modifying the locomotives. The Safety Board contacted one
manufacturer who indicated that any specifications requested by a carrier, as
Jong as they were in compliance with Federal reqgulations, would be made. The _
Safety Board is aware that thoe Union Pacific and the Burlington Northern have
their own retrofit program to eliminate the interiock feature.

Maintenance Reports and Reporting of Defective Locomotive Units.--SP
Rule 2A requires the engineer to report locomotive defects to the dispatcher
and to fill out a form outlining the defects. This form remains in the -
locomotive cab until the locomotive reaches an appropriate facility where
mechanical department personnel can make the repairs. The head-end engineer
testified that he complied with both parts of this rule with respect to the
inoperative dynamic brakes on the lead locomotive unit, 75581. The helper
engineer testified that he did not inform the dispatcher that the dynamic
brakes on one of his helper units were inoperative because the dynamic brakes
were inoperative when he began his tour of duty and he believed that the
engineer whom he had relieved had reported the defect to the dispatcher. The
assistant chief dispatcher who assigned the power {locomotive units) vor the

" movement of Extra 7551 East testified that he does not request information

from engineers and that he does not query the computer z:c<tem?® about the
status of dynamic brakes on locomotive units. He further testified that it
is the responsibility of engineers to inform him of any locomotive defects.
He also stated that there are no written procedures that specifically address
what to do with -information received from engineers regarding defective
locomotive equipment.

The chief mechanical officer testified that engineers, in addition to
reporting defects to the dispatcher and filling out the appropriate form,
will. occasionally report defects directly to the roundhouse (engine repair

2"sp's computer system contains a listing of all locomotive units and
the status of any defects reported.
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facility) foreman.. He further testified that mechanical department
personnel, if they become aware of any defects, will update the computer with
information. According to the chief mechanical officer, the dispatcher,
once he receives information from engineers regarding defects, has the
responsibility to update the computer. The assistant chief dispatcher
testivied that he often updates the computer when he receives reports of
defects, although he believed it was not his responsibility to do so, or he
will give the information to a clerk who will then update the computer when
time is available.

A review of maintenance records and failure reports by Safety Board
investigators revealed that on May 4, an engineer had filed a failure report
on unit 7549, the third unit in the head-end consist, noting that there were

- no dynamic brakes. According to the maintenance record, the motor braking

switch was stuck and the repair was made. The chief mechanical officer
testified it was not a major repair and that there was a possibility that a
defect of that type could occur again. With respect to unit 9340, the
fourth unit in the head-end consist and the one that the head-end engineer
reported as “intermittent” in dynamic braking, maintenance records indicated
that it had received extensive repairs to the dynamic brake on April 27 and
29, 1989. According to the chief mechanical officer, the extensive repairs
would indicate to him that the dynamic brakes should have been working on the
day of the accident. According to the failure reports, unit 8317, the laad
unit in the helper consist, had been reported as having inoperative dynamic
brakes on May 8, 1989, 4 days before the accident. The chief mechanical
officer testified that it was not uncommon for a unit to continue to be used
in helper service "until it worked its way" to the Los Angeles repair
facilities. Testimony by the head-end engineer and the helper engineer
indicated that it was not uncommon to have a unit in a locomotive consist
with inoperative dynamic brakes. The chief mechanical officer testified that
the number of units reported to have inoperative dynamic brakes varied on a
daily basis from 3 to 35.

Racovering Dynamic Brakes.--According to the chief mechanical officer,
an engineer can recover the dynamic brakes (after an emergency application of
the train brakes has been made) by going to “a handle off position and
recover[ing] the PC after about 70 seconds.®25 He stated that he believed
the head-end engineer had sufficient time to recover his dynamic brakes. He
also stated, "I suspect there could have been some slight benefit going back
into dynamic brakes but at those speeds the dynamic braking effort is very,
very low.”

25 Uhen an emergency air brake application iz made, the PC switch, an
electropneuantic device (sometimes referred to in the industry as the power
cut-off suitch or the pneumatic control switch), trips the electric current
which casuses the main generators to unloasd and the engines to return to idle.
When the air brake handle is placed in the handle off position, the PC will
sutomatically reset. After the pressure is restored - ithin 20 to 30 seconds
(which the engineer can observe "in front of him), the engineer can then
manually move the handle and gn back into dynamic brak.ng.

b
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Dynamic Brakes.--The Safety Poard received conflicting testimony from SP
personnel regarding the company’s interpretation of FRA requirements for
functioning dynamic brakes. The general road foreman of engines stated that
he believed, based on his interpretation of FRA regqulations, that if a
locomotive unit is equipped with dynamic brakes, they "must operate.” The
chief mechanical officer stated that he believed there were no FRA
requirements regarding functioning dynamic brakes. The Safety Board
requested the FRA to provide in writing its position on functioning dynamic
brakes. In a letter to the Safety Board dated October 18, 1989 (see
appendix 6), the FRA stated:

The Railroad Power Braka and Drawbars Regulaticns does [sic) not
require the presence of a dynamic brake. However, dynamic brakes

are referred to in the Locomotive Safety Standards, which states in
part "If a dynamic brake or regenerative brake system is in use,

that portion of the system in use shall respond to control from the cab
of the controlling locomotive.® _ '

‘This part makes clear that both the w»quipping and the use of
dynamic brake is optional. The FRA will not take exception if a
dynamic brake is found inoperative or operates at less than maximum
designed capacity.

Southern Pacific’s Method of Operation

Air Brake Rules and Timstable Instructions.--Trains operat{ng on the -

double main track over the Mojave Subdivision are controlled by the train
dispatcher using Direct Traffic Control between Mojave and East Mojave.
Between Ansel and West Colton, trains are operated in accordance with signal
indications of an automatic block and traffic control system.

Timetable No. 2, effective October 25, 1987, was current at the time of
the accident. Maximum allowable speed on the line between East Mojave and
West Colton was 65 mph for freight trains. Exceptions to the maximus
allowable speed for eastward freight trains between tast Mojave and West
Colton were as follows: - ' e

between MP 463.8 and MP 487.4 30 mph
between MP 487.4 and MP 491 40 mph
between MP 491 and 491.9 30 mph
between MP 431.9 and 492.7 15 mph

The $P had adopted the General Code of Operating Rules, which became

- effective on October 28, 1985. The SP’s Air Brake Rules and Train Handling

Instructions, last revised on November 1, 1985, were also in effect.
Pertinent excerpts from the Air Brake Rules and Train Handling Instructions
follow: . .
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Rule 2. Dynamic Brake.

Helper locomotives entrained may not use dynzmic brake unless road

i Sl A b e Rl e AL i et Al

- engine has operative dynamic brake.

5 The number of axles of dynamic brakes of the helper engine(s) will

; be added to axles of dynamic braking of the road engire to

3 -~ determine the tonnage that may be handled in accordance with

; applicable Air Brake Rules.

f Dynamic brake on head end of freight trains must not exceed 24

- axles. Each helper entrained must not exceed 36 axles. :

X

Rule 17..Retaining Valves.2é

ceun

The Superintendent will prescribe the number and locations where
retaining valves must be used.?’ \

vea o e

Instructions in Timetahie No. 2 indicate that for the descending grade :
between Hiland and West Colton, retaining valves will be used under certain :
conditions. For trains being operated down the grade without operative ;
dynamic brakes, one retaining valve will be used for each 80 tons in train.
If gross tonnage exceeds 80 tons per operative brake, retaining valves must
be used on all cars and speed must not exceed 15 mph. For trains bdeing:
operated with operative dynmamic brakes, use of retainers is not required if
tons per axle of dynamic brake does not exceed 375 per standard range or 450

per extended range.

Rule 33. Tonnage Per Operative Brake.2®

. The maximum tonnage per operative brake that may be handled on :
descending grades of 1.8 perceat or over will be prescribed by the ) :
~ Superintendent. B

et o, oo B IAM + s A gt P

26 5,y defined in the Air Brake Associstion's Ranagement of Train
Qperation and Train Handling, # retaining valve is "a control device through
i which brake cylinder air is exhasusted cospletely or a predetermined brake
! cylinder pressure is retained.* In short, the retainers provide the sngineer
é with braking capability while the air brake systems {s being recharged.
¥
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27 Typically, when a company rule (in this case an airbrake rule)
indicates that the supsrintendent witt prescribe certain operating
parameters, the superintendent witl accomplish this through instructions in
i the timetable or by special bultetins.

23 Tonnage (or tons) per operative brake is computed by dividing the
gross trailing tons by the number of cars in the train. The weight of the
locomotives is not included in the gross trailing tons. :
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Freight trains handling cars with single capacity brakes (*), with
tonnage exceeding 80 tons per operative brake, must not exceed
45 eph, except maximum speed must not exceed: (1) 25 mph; or
(2) 20 mph in grade territories as designated by Superintendent by
milepost locations under appropriate subdivision.

PO AR Fo B b SRR

*Loaded cars with empty-load brakes are to be considered the
equivalent of one and one-half (1 1/2) cars in determining tons per
3 operative brake.??

Tonnage of operating locomotive(s) not in dynamic braking is not to
be used in determining tons per operative brake.

The instruction. in Timetable No. 2 indicate that the descending grade
between Hiland and West Colton is covered by rule 33. The timetable also
lists the maximum tons per operative brake for trains descending the grade
and the exceptions for thece tr2ins using dynamic braking (appendix H). The
instructions also state: ' '

Insufficient dynamic brake capacity or failure of dynamic brake
which results in exceeding these tonnages per axle, is to be
considered as operating without dynamic brake.

Should dynamic "brake failure occur on one or more locomotives
resulting in insufficient dynamic brake capacity, train must stop
and all retaining valves -turned up. Train may then proceed not
exceeding 15 mph if, in the judgement of the conducter and
engineer, it is safe to do so.

Bl e e s FA e ]y A N DA S e A T AP IR W |

The SP’s general road foreman of engines provided the Safety Board with
a speed decision flow chart for Rule 33 (see figure 15). According to his
- testimony, "A train consisting of 69 cars with a weight of 8,900 tons
and that had 18 operative dynamic brake axles® would not have been allowed to
descend the grade east of Hiland. Extra 7551 East on the day of the accident
had 128 tons per operative brake (8,900 trailing tons divided by 69 (number
of cars in train, not using the 1 1/2 braking equivalence)) and 494 tons per
axle of dynamic braking (8,900 trailing tons divided by 18 (three locomotive
units with six axles each)). Using the speed decision flow chart, the :
general foreman illustrated why the train was not permitted to operate :
(follow arrow #1 on figure 15). Using the chart, the general foreman also :
illustrated the decision process the engineer would have made on the day of :
the derailment with the information that he had 69 tons per operative brake*? i
(follow arrow #2 on figure 15). According to the general road foreman, “If :
the train would have had 6,151 tons, with the information that [the head-end

29 ¢p cancelled this rule by special instructions, effective May 22,
1989.

30 6,151 tons divided by 88 (38 SP carg equipped with E/L devices
figured at 1 1/2 braking capasbility equals 57 (38 aultiplied by 1 172) plus
%1 DRGY cars not equipped with €/L devices) equals 69 tons per operative brake.
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Figure 15.--Speed decision flow chart for Rule 33.
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engineer] had and the dynamic brakcs [he] thought he had working, he could
easily have controlled the train down the hill.® He further stated that the
engineer, based on the information provided to him, could have taken the
train down the hill without any dynamic brakes. According to the head-end
:ngineer, based on the information he had, rule 33 did not apply to his
rain.

As outlined in the Air Brake Rules and Train Handling Instructions, the
dynamic brake retarding force per brake axle diminishes as speed increases.
For example, at a speed of 23 mph, the dynamic brake retarding force per axle
is 10,000 1bs; at a speed of 40 mph, the dynamic brake retarding force per
axle is 5,750 1bs.

Rule 61.E. Balancing the Grade
Operating freight trains on descending grades involves:

1. Balancing the grade, or holding speed steady at safe and
practical values. o

The amount--of brake (train) retarding force used to balance the
grade normally should not exceed one half (50 percent) of the
normal full service train brake available if dynamic brake and
pressure maintaining are operative.

In order to hold speed steady on 2 descending grade, the force of
gravity must be balanced by the sum of train resistance and brake
retarding force. The heavier the grade, the lower the effect of
train resistance; and the more brake must be wused. Train
resistance will vary with the type of cars, train make-up, and
train length and weather. On heavier grades the majority of the
E grade retarding force comes from the dynamic brake and the train
. : air brake.

__ —_The locomotive -enginecr, -the helper —engineer, the road foreman of = |
‘engines, and the general road foreman all testified that they considered rule
61.E.1 to be a recommended guideline or an option rather than a requirement.
Testimony also indicates that engineers have routinely gone beyond the
50 percent reduction. On May 17, 1989, SP issued train order No. 1903,
adding the following new rule to their operating rules:

Rule 627.8.

Within the territories where air brake rule 33 applies, except on
Yuma subdivision-Los Angeles division, and with the use of dynamic
" brake the following brake pipe reductions must not be exceeded to 1
control the train at the following speeds:

Maximum Speed Maximum Air Brake Pipe Reduction
30 mph 13 pounds
25 mph ' 16 pounds

20 mph 18 pounds
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In the event train speed cannot be controlled without exceeding the
above brake pipe reductions, train must be stopped, secured and air
brake system recharged. Train must not proceed unless authorized
by the chief train dispatcher.

According to the general road foreman of engines, the SP decided to "put
definite limits on what [speed] a train could go with a certain air brake
reduction to reduce the wheel heat and keep it within the limits.” He
further stated that the Rio Grande had conducted tests and determined that an
18-pound reduction at 20 mph and a 13-pound reduction at 30 mph could be made
without excessive wheel heat.

By special instructions, effective May 31, 1989, speed restrictions were
placed on the area from Hiland to West Colton (the descending grade).
According to the special instructions, trains with 25 or more loads of coal,
grain and/or bulk minerals must not exceed 20 mph.

Rule 13 of the SP Air Brake and 1lrain Handling Rules addresses the
procedure for placing the locomotives in reverse. The rule states, "Should
it become ‘impossible to stop a train with the air brakes...place throttle in
IDLE position, apply sand, place reverser lever in the opposite position and

‘move the throttle to No. 1 position.®

Communication Between Head-end and Helper Engineers.--Cn the day of the
train derailment, there were no requirements that the head-end engineer and

helper engineer communicate with each other regarding the condition of their
respective locomotive units. Both the road foreman of engines and the
general road foreman of engines testified that based on their review of the
radio transcripts between the head-end engineer and the helper engineer on
the day of the derailment, the amount of communication that took place was
less than what they would have expected. The helper engineer testified that
he communicates with the head-end engineer by observing the air gauge.
According to his testimony, he can determine what actions the head-end
engineer is taking by observing the air brake reductions.

Effective May 22, 1989, by special instructions, the following rule was
added to the Western Region:

The road and helper engineer(s) must communicate the condition of
their units and train in order to determine maximum authorized
speed and train handling requirements. Helper engineer will
-observe speed indicator while running and remind road engineer of
speed requirements if necessary. If helper engineer is unable to
communi.ate with road engineer and if train continues to operate in
excess of maximum allowable speed, helper engineer will take
necessary aciion to stop train.

a jon for .--At the time of the train derailment and
_when yard clerks at various outlying areas released a car as loaded, SP’s
computer system required that certain information be entered into the system
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. special handling associated with the car, and a tonnage figure. This
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including: the new destination of the car, a lading code for the car, any

information was entered into the computer system’s car file which contains,
in addition to the above inforwmation, the physical characteristics of each
car on the SP system. The yard clerks understood that the tonnage figure
would be updated at a later time when the shipper’s bill of lading was
received in the billing office. . SP's director of clerical operations
testified that cars are often moved in service before the shipper’s bill of
lading information is received and entered into the computer system. He
further testified that followina the train derailment, "We have changed the
system so that regardless of what estimate is put into the release, the
computer will go to the car file and automatically update that tonnage to the
capacity of the car.®  According to the directrr of clerical operations, the
waximum tonnage figure will remain in the car file of the computer until the
shipper’s bill of lading is received and only when the bill of lading
indicates a shipper-certified weight will the maximum tonnage figure be

_adjusted to reflect the shipper-certified weight. If an estimated weight is

indicated on the shipper’s bill of lading, the maximum tonnage figure will
remain in the car file of the computer system until the car has been weighed.

- The nearest scale to the:Mojave Yard was located at West Colton.

The director of clerical operations  testified that the clerks in the
various outlying areas are responsible for checking the -accuracy and
completeness ~ of shipper-tendered bills of lading. ~ According to his
testimony, the first 1line supervisor for these clerks is Tlocated in
Los Angeles. He further stated that during the last few years, shippers
have been sending their bill of lading information directly to the central
office in Los Angeles rather than dealing with clerks at the various outlying
areas. :

The Calnev Pipeline

Description.--The Calnev pipeline was constructed by Mid-Mountain
Contractors,—Inc., during 1969 and 1970. The -approximately 248-mile-long
pipeline, which transports petroleum products including gasolines, jet fuels,
and No. 2 diesel fuel, originates at the Colton Pump Station at Colton,
California, and terminates at Llas Vegas, Nevada. From the Colton Pump
Station (elevation 1,040 feet), the pipeline route is generally northward and
crosses Cajon Pass at an elevation of 4,480 feet at MP 28 (figure 5). From
Colton to about MP 236, the pipeline is- 14 inches in diameter, and from
MP 236 to the Las Vegas terminal, the pipeline is 8 inches in diameter. The
first 107-mile section of the l4-inch-diameter pipeline was constructed of
the same grade of pipe that was involved at the rupture site. The pipe at
the rupture site was manufactured of steel by Kaiser Steel Corporation to
American Petroleum Institute standard 5LX 52, using an electric resistance
welding process. The pipe had a 0.312-inch wall thickness and weighed
45.61 pounds per foot. As a minimum, the pipe was required to have a
specified yield strength of 52,000 psi and a specified tensile strength of
66,000 psi. Records of tests performed on the steel used to manufacture the

pipe indicates that the steel exceeded these minimum requirements with some

tests showing minimum specified yield strengths of 66,000 psi and minioum
specified tensile strengths of 74,430 psi and greater. The pipe was coated
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with 7GF3, a coal tar base coating.  According to Calmev’s cathodic
protection records, the pipe had a wminimum negative (cathodic) voltage of

0.85 volts (generally it had a considerably more nejative voltage) as

wmeasured between the pipe and the soil. A cathodic protectien rectifier was

located at the Colton Pump Station, and Calnev’s records indicate that there

had never been a corrosion leak found on this 14-inch pipeline systenm.

Calnev’s manager of operations testified that if the coating damage existed

prior to the derailment; Calnev would not have been able to see any change in

the cathodic protection in this case because, "There is a casing that runs

under Highland Avenue. At this particular location the casing and the pipe-
are operating at the same potential. That large casing would probably mask

any damage to the coating that might be evident in that location. 1 don’t

think you would have seen.a change to the cathodic level there.®

The first 107 miles of the pipeline were hydrostatically tested between

June 20, 1970, and July 3, 1970; the section through the rupture site (MP 0.0

through MP 25.2) was tested on June 29 and 30, 1970. The pressure test on

this section was begun at 8:15 a.m. on June 29, 1970, at 2,085 psig and
completed at 12:30 p.m. on June 30, 1970, at 2,083 psig. The minimum -
pressure during the test was 2,075 psig, and the minimum 4-hour internal

sustained pressure was 2,077 psig. o

. check Yalves.--At  the time the pipeline was constructed, Calney
installed check valves in its pipeline to prevent backflow of product from
one section of the pipeline to another. These valves also serve to minimize
the amount of product that can be released from the pipeline should the
pipeline rupture. Generally, Calnev installed top-hinged check valves, and
at some locations there are connections installed to bypass the check valves. . |
Mowever, on the 14-inch portion of the pipeline, Calnev installed seven '
Wheatley "A11-Clear Check Valves." These check valves are side-hinged check
valves which purportedly provided advantages over the top-hinged check valves
by producing less pressure drop and offering less resistance to the passage
of spheres and scrapers. Side-hinged check valves were installed at MP 0.0,

- 6.9, 14.9, 19.2, and 25.7. Calnev’s manager of operations_testified that he
was not aware that Calnev had ever inspected any of the check valves
installed in the pipeline between the Colton pump station and Cajon Pass to
determine if the valves operated properly. He further testified that it was
his understanding that check valves are not routinely inspected in the
industry and that he was unaware of any Federal regulation or industry

- standard that required such inspection. He stated that following the rupture
p Calnev made plans to inspect the check valves in this area. In a letter to

' the Safety Board dated May 21, 1990, Calnev stated, "Calnev has installed

four new check valves; three to replace existing check valves and ane .

additional check valve at MP 10.0. Our intention is to. replace one more .

check valve and install a supplemental block valve near another in the next

60 to 90 days."”
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The OPS representative who testified at the Safety Board’s public
hearing stated that the proper operation of check valves can be important to
the safe operation of pipelines; he also advised that the OPS historically
has considered that the regulations do not apply to the maintenance of check
valves. The OPS has not issued an interpretation to this effect and it has
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not provided to its enforcement personnel any guidance indicating that check
valves do riot have to comply with the maintenance requirements; however, the
OPS representative stated that this position reflected what OPS has been
doing from an enforcement policy. : - :

The Calnev manager of operations further testified that, based on the
amount of product eventually required to refill the line, at “he time of the
rupture, the check valve at MP 6.9 did not close, the valve at MP 14.9 “must
have come closed at some point," and that check valve at MP 19.2 “probably
has at minimum leaking seats.” ' -

Block Valves.--Remotely operated block valves were installed on the
Calnev pipeline at MP 35.4 and MP 46.7. A manually operated block valve was
installed at MP 25.7. According.to the testimony of the incident commander
(the deputy fire chief) and Calnev’s manager of operations, the deputy fire
chief requested after the train derailment thet a blcck valve be installed
just north of where the derailment occurred. Accc,ding to Calnev’s manager
of operations, "With a block valve you have the ability for positive shut-
off. You can turn a crank and tighten it and possibly have a more certain
measure that your pipeline is shut off at that poiast. 1. think the chief
felt that given the difficulty we had in getting that check valve to seat
during our drain-down, that that might be a good idea given the population in
the area....We werz basically in agreement with the chief that that would be
a good idea." He further stated, "There is a fair amount of lead-time .in
ordering such an item and a fair amount of time to set up an installation
such as that one."  Subsequent to the pipeline rupture, a remotely operated
block valve was installed at MP 6.9.

Dispatch Center.--The pipeline system is controlled by dispatchers from
a dispatch center at the Colton Pump station. The system is equipped with a
monitoring system that scans selected system parameters, such as pipe
pressures and motor drive amperages, every 13 seconds, compares the data with
programmed acceptance values, and through visual and audible alarms, alerts
-the dispatcher—to changes to operating—conditions in the-system and abnormal
or unacceptable occurrences. The audible alarm indicat:s that a change has
occurred; however, this does not necessarily indicat: that there is an
emergency or that any action is required on the part of the dispatcher other
than to acknowledge the alarm by pressing a key on his termimal keyboard.
The visual alarms are presented in the form of numerical values flashing on a
colored background. The background color varies depending on the measured
value for the particular operating parameter. - Background colors range from
shades of white and blue, representative of the range of Tlow pressure
conditions, to yellow and red, representative of the range of high pressure
conditions. Normal ranges are presented on a green background.

A computer printout of the monitoring system indicated that on the day
of the accident, the dispatcher on duty received both a low suction and a Yow
discharge pressure alarm on his computer terminal screen. The dispatcher did
not detect the low discharge pressure alarm, and by cne stroke -n his
terminal keyboard, he silenced the audible alarm, caused the flash:uy wird
“alarm" to disappear from his screen, and caused the flashing numerical
information regarding the lTow suction pressure and the low discharge pressure
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to return to a steady presentation; the background color does not change
until the operating condition changes. According to Calnev, subsequent tfo
the rupture, Calnev modified its automated control system to include a high
flow set point whereby if excessive flow is observed out «f the Colton pump
station (indicative of a potential leak or rupture), the system will
automatically shut down the Colton pump, and indicate the alarm condition.

Emergency Response Manual.--On the day of the pipeline rupture, Calnev

.did not have any procedures in its abnormal operation response plans (a

section of the company’s emergency response manual) that would advise the
dispatchers of the actions to take upon receiving both a low discharge

-pressure and a low suction pressure alarm. Calnev’s manager of operations

stated, "We felt that it was adequately covered in the explanation section
for low suction pressure” which advises that the line pressure be checked in
the event of a low suction pressure alarm. He stated further that following
the pipeline rupture, Calnev revised its manual to include an explanation of
what to do in the event a low discharge pressure alarm is received.

Calnev’s emergency respoﬁse manual -was last revised in January 1989.

_The manual contains a Tist, by milepost, of telephone numbers for fire and

police departments, and procedures for notifying Calnev personnel and other
agencies in the event of a spill or leak. The manual also contains maps of
the pipeline and directions to each mainline block valve, and procedures for
responding to a natural disaster and external incidents.

The procedures for a suspected 1eak require the pipeline to be shut
down, pressures to be stabilized, remotely operated valves to be closed, and
pressures in specific sections of the pipeline system to be monitored. If a
leak is confivmed, the procedures outline specific actions to be taken to
Tocate the leak and to respond to the leak.

The procedures for a natural disaster and cxternal incident refer to the
potential adverse effects of train cderailments._ The procedures indicate that
substantial portions of the pipeline system are built on *he railroad right-
of-way and that train derailments pose a serious threat to the pipeline
primarily by equipment being used to clear the wreckage and replace the
roadbed. The areas where the pipeline system is located near railroad tracks
are listed by milepost; the area of the train derailment of May 12, 1989, is
included in this section. In the event of a train derailment, the procedures
indicate that Calnev personnel are to be immediately dispatched to the scene
and assess the situation to determine if the pipeline could have been
damaged. Railroad personnel are to be contacted and advised of the lccation
of the pipeline. In the event of possible damage, the pipeline is to be shut
down, and upstream and downstream valves are to be closed. The procedures
also indicate that once the pipeline has been secured, the location of the
pipeline through the derailment area should bte accurately marked. heavy
equipmeni should not be allowed to operate over the pipeline i° it is
considered hazardous to the pipeline, and Calnev personneil should be resent
on scene until all work is completed.
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Personnel Information

Operating Crew of Extra 7551 East.--The head-end engineer had been off
duty for about 20 hours before reporting for duty at Bakersfield at 9:00 p.m.
on May 11. The engineer reported the following information: He cpent hic
off-duty time sleeping, eating, watching television, and relaxing. He had
been eating ragular meals during the day preceding the accidesat, had been

receiving his usual amount of rest of about 10 hours, and was fully rested
" when he reported for duty on the evening of May 11. There had been ro
recent changes in his lifestyle, he had not consumed any alcohal during the
days preceding the accident, and he was not a user of illicit sudbstances.

The engineer held an active State of California driver’'s permit. An
inquiry to the State of California Department of Motor Vehicles (SCDMV)
revealed that the engineer had no history of having received azy summons or
convictions. The National Driver Register (NDR) contained no information on
revocations or suspensions regarding the engineer’s driving privileges.

The head-end engineer had been employed by the SP for almos:t 15 years at
the time of the accident. He had heid ihe positions of fuel oil attendant,
laborer, and fireman before being promcted to the position of engineer on
November 28, 1986. (For additional information, see Enginecer Training
Program.) o

The head-end engineer had been qualified on the physical characteristics
of the territory by making one check ride from Tehachapi to Baksrsfield (see
figure 1) with a supervisor in September 1988. He stated that he was
familiar with the descending grade in the accident area and had operated
trains over this trackage several times. He stated further that he had
previously operated trains with a trailing tonnage of €,151 toss and with a
trailing tonnage of about 3,900 tuus. His testimony also indicated that he

had never operated a train that he believed the tonnage of which was.

substantially more than the tonnage shown on_his train documents. He did
indicate, however, that this was the first unit (single commodity) freigh-
train he had operated through the Cajon Pass; all of his prisr experience
through the Pass was operating mixed commodity freight trains. He added that
he believed this was the first time he had transported trona. The head-ead
engineer stated that he hkad worked previously with the other head-enc
crewmembers, but had no knowledge of, nor had previously worked with, the
helper engineer, :

The conductor of Extra 7551 East had beer off duty the 4 days precedino
the accident. The conductor’s wife reported the following information about
the conductor: On Thursday, May 11, the conductor awoke around 8:30 a.m. and
remained at home during the day. He received his cail for duty, 2s expected,
and reported to the Bakersfield yard at 9:00 p.m. that evening. He bad been
cating reguiar meals and had been receiving his usual amount of rest during
the days preceding the accident. Her husband was “rested as usual®™ when he
reported for duty the evening of May 11. She had noticed no changes in her
hushand’s . festyle. The conductor did not smoke cigarettes or drink
alcchol., :
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5 The conductor held an active State of California driver’s permit.

According to the SCDMV, the conductor had no history of having received a
summons or conviction. The NDR contained no information on revocations or
suspensions regarding the conductor’s driving privileges.
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The conductor had been employed by the SP for 17 years at the time of
the accident. He had held the position of brakeman until April 15, 1975,
when he was promoted to the position af conductor. - '
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The head-end brakeman of Extra 7551 East had been off duty during the
48 hours preceding the accident. The brakeman’s wife reported the following
information about the brakeman: He spent the timé during the days conducting
personal business and engaged in activities with his family. On Thursday,
May 11, he awoke about 9:30 a.m. having received about 10 1/2 hours of sleep,
and -spent the day at home. He reported for duty at Bakersfield at 9:00 p.m.
that evening. He had been eating regular meals, had been receiving his
normal amount of rest, and “"was not fatigued" when he departed home on the
evening of May 11. He did not smoke cigarettes, drink alcohol, .or use
i1licit substances, and she had not noticed any recent changes in her
husband’s lifestyle.
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gf- The head-end brakeman had been employed with the SP for more than §
o 17 years at the time of the accident. He was promoted to the position of :
brakeman on November 27, 1971,

e The helper engineer had been off duty since 11:00 p.m., May 9, having
3 completed at that time an approximate 10-hour tour of duty. He stated that
: on May 10, he attended a union meeting in the morning and for the remainder
of the day engaged in personal activities. According to his testimony, on
Thursday, May 11, he awoke around 10:00 a.m., having received about 8 hours
of sleep. He spent the day performing personal business and retired that
evening about 11:30 p.m., at which time he received a cail from the crew
dispatcher for a 1:30 a.m. duty call. He reported to the West Colton yard
and then rode in a company van for the 1/2-hour trip te the Dike siding where
he was to relieve the on-duty helper engineer.

pvmn .-
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The.helper eﬁé{ﬁééf féported that there had been no recent changés in
his lifestyle, that he does not use illicit substances, and that he had not
consumed any alcohol during the days preceding the accident.

: The helper engineer stated that he had eaten regular meals during the
4 days preceding the accident and that he normally receives 6 to 8 hours of
: sleep daily. In his initial statements to Safety Board investigators, he
L _stated that when he received the call for duty on the evening of May 11, he
had not received his proper rest and "was tired." He elaborated by stating
that he was .not tired when he first reported for duty but that he was not "in
tip top condition the whole trip." When questioned if he had. fallen asleep
during the trip, the helper engineer replied, "I don‘t think so." The
engineer further stated that he had expected to receive a call for duty
because he had called the crew dispatcher’s office several times that day,
but believed that he would receive the call for duty later in the night or
early the following morning. During the Safety Board’s public hearing, he
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testified that he was not tired when he reported for duty and had no

difficulty remaining alert during the trip.

The he1pef engincer had been employed by the SP for more than 11 years
at the time of the accident. He had held the positions of hostler and
fireman before being promoted to the position of engineer on November 5,
1979. : ’

The helper engineer stated that he normally operated trains between West
Colton and Yuma. He was not qualified on the physical characteristics of the
railroad for the territory in which the accident occurred and could not,
therefore, operate as a road engineer in this area. He estimated that during
the past year he had served as a helper engineer about four times on trains
operating over the accident territory. Company records indicate that during
the month preceding the accident, the helper engineer had not worked with any
of the other crewmembers assigned to the accident train.

The helper brakeman received an emergency call for duty from the crew
dispatcher on the evening of May 11, to report for duty at 1:30 a.m., May l2.
He sta‘ed that he had expected to be called for duty about 10:00 a.m. later
that morning. Prior to the emergency call, the brakeman had been off duty
since 9:00 p.m. on May 19. The helper brakeman reported the following
information about his activities. He had "a normal day" on May il, had béen
eating regularly (which for him was one meal in the evening) during the day
preceding the accident, had been receiving his usual amount of -rest, about
8 hours daily, and he was not fatigued when he reported for duty on the day
of the accident. He had consumed one beer at home on the evening of May
11. His lifestyle had been altered as a result of his wife’s death 3 months
earlier. He did not indicate that he was not adjusting properly to this
Joss.

The helper brakeman had been employed by the SP for mire than 38 years
at the time of the accident, holding the position of brakeman since the time
he was hired. He estimated that he had been a crewmember on trains operating
over the accident area on about 10 occasions in the past and that he had
worked on many occasions with the helper engineer. - .

On-scene investigators attempted to locate the grips (personal bags)
belonging to all five crewmembers. It was learned that the helper crew had
taken their bags when they departed the accident site. The grip belonging to
the conductor was removed from the wreckage by railroad officials, and
investigators were unable to locate any documentation concerning the contents
of this grip. The grips belonging to the head-end engineer and brakeman were
Jocated in the wreckage and recovered. A review of the contents of these
grips revealed nothing noteworthy.

Other Southern Pacific Personnel.--The train dispatcher-on duty at the
time of the accident normally worked a 5-day week. Prior to the day of the
accident, the dispatcher had not worked since-May 6, due to illness. She
stated that she was feeling fine when she reported for duty on the morning of
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May 12. The dispatcher had been employed by the SP for almost 10 years and

nad held positions as yard clerk and i.iterlocking cperator before being
promoted to the position of dispatcher ... Novemier 19, 1983,

The assistant chief train dispatcher, whk3 arranged the locomotive units
for 1iie movement of Extra 7551 East, worked a regular shift of 10:30 p.m. to
6:30 a.m., 5 days a week. He had becn off <uty for 16 hours before reporting
for duty on the evening of May 11. The assistant chief dispatcher was
employed by the SP in July of 1970. He held various positions iucluding
freight clerk, yard clerk, and train order operator until being promoted to
the position of train dispatcher in 1973. He was promoted to chief train
dispatcher in August 1973, resigned voluntarily from that position in
September 1977, and returned to the position of train dispatcher in
Los Angeles until April 1983. At that time, he exercisedc his seniority
options and returned to Bakersfield as a cre. dispatcher and worked in that
capacity until 1985, when he returned to the train dispatcher position. His
last examination on the operating rules was conducted in 1985.

Calnev Pipeline Dispatcher.--The dispatcher on duty at the time of the
pipeline rupture had been employed with the Calnev Pipe Line Company since
October 3, 1988. He was hired as a pipeline operator, which includes serving
as a relief dispatcher, He was performing the duties of relief dispatcher at
the time of the accident.

According to the dispatcher, the day of the pipeline rupture was the
third day of his work week; he had finished his last shift at 3:00 p.m. the
preceding day. On the day of the rupture, he reported for work at 6:45 a.m.
He reported the following information: He had been receiving his usual
amount of rest and was properly rested when he reported for duty. He was not
taking any medication on the day of the pipeline rupture, had not consumed
alcohol the day before the rupture, and he does not "involve himself" with
illicit drugs.

The dispatcher had been employed previously with the Paramount Petroleum

Cerporation for 10 years, during which time he served as a pumper-pipeline

operator, a laboratory technician, "and a crude oil unit operator.”™
(Additiona] personnel information is in Appendix B.)
Southern Pacific Training Programs

Engineer Training Program.--Trainees for the engineer training program
were selected from employee applications with preferential treatment given to
those applications submitted by United Transportation Union (UTU) members--
brakemen, switchmen, and hostlers--because of existing labor agreements
between the SP and the UTU. Those trainees selected initially entered a
4-week formal training projram during which preliminary air brake,
mechanical, locomotive, and operating rules are covered both in the classroom
and in the field. The class size for the program normally consisted of 10
trainees. If the trainees successfully completed examinations midway and at
the end of the 4-week period, they then progressed to the next stage, which
consisted of making 60 road trips with a qualified engineer. A trainee was
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not assigned to a specific engineer during this time (labor agreements did
not provide for instructor engineers), and, thus, may have ridden with many
different engineers in.the process of completing 60 road trips. Following
the completion of 60 road trips, the trainees were evaluated by the road
foreman of engines on the respective district over which they had been
working. If he determined that the trainees had reached a minimum level of
proficiency, they were then scheduled for the final 3-week phase of training
at the company’s training facility in Cerritos, California: 1 week consisted
of 40 hours of classroom instruction; the last 2 weeks consisted of 1/2 day
of classroom instruction and 1/2 day of simulator training. If the trainees

-successfully passed all three written examinations (one each on air brakes,

mechanical systems, and operating rules) and demonstrated train handling
skills as observed in the train simulator, they were then promoted to the
position of locomotive engineer and received a seniority date. An engineer
was not qualified for a given territory until the road foreman of engines for
the territory had ridder with the engineer for a period of time and had
determined that the engineer was knowledgeable of the territory and could
adequately handle trains over the territory. (According to the assistant
manager of training and development, the number of times a road foreman of
engines would vide with an engineer varied based on the level of skills of

the engineer.)

The SP also had in place a l-week and a 2-week continuing education
program during which time engineers returned to the Cerritos facility for
refresher training. The l-week program consisted primarily of reviewing
train handling skills (1/2 day in the classroom and 1/2 day in the simulator)
and was geared for engineers who worked in heavy-grade territory or
mountainous terrain. During the 2-week program, train handling skills were
reviewed, and the mechanical systems on the lotomotive and the operating
rules book were also reviewed. The engineers were not confronted with a
pass/fail situation upon completing the continuing education programs. The
superintendent of an engineer’s respective division received a report on the
engineer’s . performance both on the simulator and on the written
examinations. The superintenden:c could then use the information to determine
if the road foreman of engines should spend additional time with a particular
engineer, et —

The head-end engineer of Extra 7551 East entered the engineer’s
training program on October 20, 1986. After successfully completing the
2-week classroom or "presimulator® training course, he attended the 3-week
training course held at the training center in Cerritos. After successfully
completing 1 week of classroom instruction and 2 weeks of simulator training
at the center, he was promoted to the position of engineer on November 28,
1986.. The engineer returned to the training center in January 1988 for the
1-week continuing education program to receive additional instruction on
heavy-grade operations. The engineer successfully completed both the
classyoom portion and the simulator training portion of the program. .

The head-end engineer of Extra 7551 East testified that he had never
been trained on procedures concerning the reversing of engines, had never
received instruction concerning the effects of extended brake application on
the deterioration of brake shoes, had never received instruction regarding




63

train handling while receiving helper engine assistance, and had never been
; placed in an emergency situation during simulator training. He further
¢ stated that he was not taught during training how to recover dynamic brakes
f after an emergency application of the train brakes had been made.

kbt dektinde <l

The helper engineer entered the engineer’s training program on
-k August 13, 1979. He successfully completed the final phase, 1 week of
g classroom instruction and 2 weeks of simulator training, before being

FronpTeR)

promoted to the position of engineer on Novesber 5, 1979. He returned to the

training center in Cerritos in July 1588 and successfully completed a 2-week

continuing education program. The helper engineer testified that during his
2 . training, the company rule that addressed reversing the engines was discussed
: in situations involving "1ight engines or just a couple of cars, low speeds."
= He further testified that during this simulator training, they operated
] trains with helper units. He stated, "...you are trained to take and just go
3 by what the road engineer requests. Normally, it is standard procedure just
: to go in full dynamics, unless he requests otherwise, and stay there in full
dynamics."”
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] According to SP’'s assistant manager for training of .engineers, reversing
the engines was not taught during any aspect of the training program "because i
with the train in emergency, we do not allow the engineer to attempt to reset !
the PC switch before the train comes to a halt."™ His testimony also :
indicated that emergency situations incorporated into the simulator training

- were predicated on. the premise that once the brakes are applied in emergency,
; the train will stop.- With respect to helper engine service, the assistant
3 manager for training stated, "The extent of our instruction to people as far
¥ as being helper engineers is push as hard as you can up the hill and hold
back as hard as you can going down the hill and if the road engineer asks you
to do something, do it."
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Dispatcher Training Program.--The SP was training its dispatchers at :
its training center in Cerritos. According to the training officer for ;
dispatchers, the existing program had been in place for about 1 1/2 years.
Candidates for the dispatcher position entered an 8-week training course that
incorporated the use of the same computeriZed dispatching equipment that the— —

_individual would use once assigned to an office. After passing the final
examination on the classroom portion of training, candidates were sent to a
dispatching office where they began their on-the-job training. There was no
set period of time that trainess were required to perform on-the-job
training. The chief train dispatcher determined when an individual was
qualified for a particular dispatcher’s position.
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The dispatcher, who had operational responsibility over the Mojave
Subdivision and was on duty at the time of the derailment, successfully
completed the B-week dispatcher training program on August 19, 1988. She
then received on-the-job instruction from an experienced dispatcher for
3 months before being qualified to operate independently as a dispatcher.
The assistant chief dispatcher, who assigned the locomotive units for the
movement of Extra 7551 East, had not been through- the Cerritos dispatcher
training program; his training for the position of dispatcher was all on-the-
job training.

et —
AT S A e L

L

piereh A Ly aar b e




Clerk Training Program.--The yard clerks who estimated the weight of
the cars at thr time the cars were released and the yard clerk who estimated
the weight of the trona on the shipper’s bill of lading had received no
formal instructions regarding their duties, according to their testimony.
A1l training had been on-the-job training with other clerks. According to
the director of system clerical operations, "It’s not always feasible to give
these people classroom training when, in fact, they may be trained in a
classroom for 2 weeks and then have somebody exercise their seniority
against them or they bid to another position...." He estimated that about
20 percent of the clerks were receiving classroom instruction and that SP
"hoped to raise that percentage to between 30 and 50 percent. According to
his testimony, it was standard procedure that any time a clerk estimated a
weight on the waybill, some notation on the waybill was needed to indicate
that the weight was estimated. He further testified that more and more
shippers were dealing directly with the billing office in Los Angeles rather
than dealing with yard clerks in the various outlying areas.
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Calnev Pipeline Dispatcher Training Program

The primary function of a Calnev pipeline dispatcher was to operate and
monitor the pipeline through use of a computer-based operating system. This
computer system monitored the condition of the pipeline and incorporated
several safety mechanisms that would automatically shut down the system in
the event of an emergency.

According to Calnev’s manager of operations, there were no written
criteria the company followed in selecting an individual for the position of
dispatcher. The employee turnover rate was low, and individuals filling the
positions of dispatcher normally came from within the company and were
knowledgeable of Calnev’s operations and procedures. :

A trainee received an overviex of the Calnev pipeline system and was
then paired with the on-duty day shift dispatcher, who was responsible for
~ the trainee’s on-the-job training.— -The duration of on-the-job training— .. | ___.
.varied with the individual. According to the manager of operations, an :
individual experienced in Calnev’s operations might only require 2 months of
on-the-job training before being allowed to dispatch while other individuals
who were not as knowledgeable might require up to 6 months of on-the-job
training.

The on-duty dispatcher provided updates on the trainee’s performance to
the terminal supervisor and the manager of operations. After a 6-month
period, a trainee received a written performance appraisal. After a trainee
had completed on-the-job training and had shown a competent working
knowledge of the system, the dispatcher was monitored while operating the
system alone. Performance was monitored continually by an event recording
system, which recorded every keystroke entered on the computer by the
dispatcher and all alarms received during the employee’s shift. The event
recorder printout was reviewed by company officers after an occurrence
involving unusual circumstances.
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To supplement on-the-job training, the trainee was exposed to several
on-going training programs. These programs included monthly meetings
concerning safety and operations, review and completion of the operator
training manual, and special training seminars. The operator training manual

‘was a uelf-paced, self-instructional two-volume document that covered a wide

variety of pipeline operational procedures. Trainees reviewed these manuals
while on duty, 2 chapter at a time.. When the individuals believed they had
adequately reviewed the chapter, they were examined on the material. A
company officer administered the exam and reviewed all incorrect.responses
with the trainees. Trainees were to complete all chapters and associated
tests during their first year of employment. '

The dispatcher on duty at the time of the rupture received his 6-month
performance appraisal on March 30, 1989, with the rating of “"meets wmost
performance requirements." . His instructor had described the dispatcher’s
ability to learn material as “slow" at that time but attributed this to the
dispatcher’s refinery rather than pipeline backgrourd. The instructor added
that as time passed, the dispatcher “quite easily" learned the proper
operating and dispatching procedures. : : '

Southern Pacific Management Oversight of Train Operations

The SP’s road foreman of engines was responsible for the direct
supervision of engineers operating over his particular territory. The road
foreman of engines, whose territory was invelved in the train derailment,
testified that he was responsible for 35 to 55 engineers, depending on the
number of helper units in service and the amount of train traffic. According
to his testimony, in addition to the required rules examinations, rules
compliance was measured through efficiency testing, train rides, review of
event recorders, and general observation.

The road foreman of engines for the territory involved in the train

'dergj]mggg_testified that efficiency tests were conducted 7 or 8 days a month

and that 50 percent of that time would be devoted to checking speed
violations through use of radar. The other 50 percent was devoted to
efficiency testing of other operating rules. According to the road foreman,
there was no set policy on the number of efficiency tests to be made on grade

operations or through the use of radar. With respect to train rides, the

road foreman testified that he would ride with each engineer at least once or
twice a year or more if the engineer was experiencing problems. Again, there
was no written policy regarding the number of check rides that had to be
made. According to the road foreman, he reviewed 15 to 20 speed tapes a
month, some of which were reviewed with the engineer if the road foresan had
some concern about the engineer’s performance.

| The SP instituted a demerit system for rules,violatidns as one method

of disciplinary action. According to the road foreman, an employee could

accumulate up to 90 demerits before suspension or disciplinary action was
jnitiased. He stated further, however, that if an employee had accusulated
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P-89-6

Establish inspection, maintenance, and test requirements to
demonstrate and maintain the proper functioning of check valves
installed in pipeline systems.

On November 13, 1989, RSPA responded to the Safety Board’s
recommendations stating: ‘ .

An Alert Bulletin has been issued that alerts all hazardous liquid
pipeline operators to test in critical locations all check valves
for proper closure and recommends the replacement of any check

- valve that fails to close properly. Also, the advisory recommends
that valves located in noncritical areas be inspected for operation
at the first opportunity the valves can be bypassed or otherwise
taken out of operational service. (The full text of the alert
bulletin is contained in appendix L.)

We have initiated a study. to determine the feasibility of
establishing ‘“inspection, maintenance, -and test requirements to
demonstrate and maintain the proper functioning of check valves
installed in pipeline systems. We plan to complete this study
within 9 months. . If the study supports a need for such a
regulation, we will initiate rulemaking.

Based on RSPA’s response to the Board’s recommendations, Safety
Recommendations P-89-5 and -6 have been classified as "Open--Acceptable
Alternate Action" and "Open--Acceptable Action," respectively.

Meteorological Information

At 7:30 a.m. on May 12, 1989, at the Norton Air Force Base, located
about 4 miles from the accident site, the sky was clear with a temperature of
57 degrees-F. Visibility- was— reported as 15-miles. 3imilar -weather
conditions existed at the time of the pipeline rupture.

Hedical and Péthological Information

Train Derailment.--Two children, ages 7 and 9, suffered fatal injuries
when the train derailed and hopper cars struck their house. at 2348 Duffy
Street (see figure 11). Postmortem examinations indicated that both children
died of suffocation and compressional asphyxia. .

The head-end engineer of Extra 7551 East sustained a 4-inch laceration
of the left upper arm, multiple rib fractures on the left side with
pneumothorax, and multiple abrasions and contusions. He was admitted to the
intensive care unit at St. Bernardine Hospital where he was treated and later
released.

The two crewmembers located in the last helper engine reported receiving
minor injuries. Immediate medical attention was not sought, and there are no
records to indicate injuries or treatment. :
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As an ageni for OPS, when CSFM detects a violation of 49 CFR 195, it
advises OPS of the findings. Based on its review of the information provided
by CSFM, OPS determines if enforcement action is warranted, the type of
action warranted, and whether or not to pursue further action. According to
a representative from the CSFM, in this arrangement, CSFM serves to detect
noncompliance but has no regulatory authority in resolving any noncompliance
detected. Testimony from the division chief for pipeline safety operations
at CSFM indicated, however, that CSFM could request an operator to take

corrective action without first consulting OPS if an immediate risk to public
safety existed.

The San Bernardino deputy fire chief (incident commander) testifed that
although he had been contacted by a representative from the CSFM on the day
of the derailment, he was not made aware of the presence or activities of the
CSFM during the days following the train derailment. Testimony from the
division chief of pipeline safety operations indicated that representatives
from the CSFM were on site through May 16, were in contact with Calnev
personnel throughout this time concerning cleanup operations and inspection

of the pipeline, and relayed information concerning activities at the .

derailment site to the OPS’ regional office in Colorado. According to his
testimony, OPS did not instruct-CSFM to take any actions at the site, CSFM
representatives on site were satisfied with Calnev’s inspections, and based
on Calnev’s assessment of the integrity of the pipeline, CSFM did not request
Calnev to take any further action. He stated also that CSFM was .ot aware of
any request by the deputy fire chief to fully expose and inspect the pipeline
in the derailment area. The division chief further testified that
representatives from CSFM routinely worked with pipeline personnel rather
‘than fire department personnel, but that CSFM had initiated a program
subsequent to the pipeline rupture to contact the fire departments within the

State of California to inform them of CSFM’s role in and responsibilities for
1iquid pipelines.

following the pipeline rupture, representatives from the CSFM and from
OPS were dispatched to the scene of the accident. The deputy fire chief
-stated that he-was -made aware of their-presence and was routinely updated on
their activities during the. days following the rupture. (The actions taken
by the OPS following the pipeline rupture have been previously discussed.)

On August 9, 1989, as a result of its pfe1iminary investigation of the
pipeline rupture, the Safety Board issued the following two Safety
Recommendations to the Research and Special Programs Administration:

P-89-5

Require pipeline operators that have "Al1-Clear Check Valves"
manufactured by the Wheatley Company installed in their pipeline
systems to test these valves for proper closure and require the
replacement of any that fail to close properiy.

-,
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60 demerits, an assessment of the employee’s performance was made. For each
month that no violations were inc.rred, two and one-half demerits were
removed from the employee’s record.

SP’s records indicated that in the 12 months prior to the train
derailment, the head-end engineer had successfully passed 68 of 70 efficiency
"tests conducted. His records indicated two instances of disciplinary action.
On March 31, 1986, he was cited -for exceeding maximum authorized speed
(29 mph in a 25-mph 2one) while serving as fireman during helper engine
service. He waived a formal investigation and received 30 demerits. The
second instance involved his failure to properly connect locomotives on
February 13, 1988. Again, he waived a formal investigation and received 30
demerits.

SP’s records indicated that in the 12 months prior to the train
derailment, the helper engineer had successfully passed all 63 efficiency
tests conducted. His records indicated no instances of disciplinary action.

None of the crewmembers involved in the train derailment on May 12,
1989, were cited for disciplinary action. According to the general manager
for the Western Region, one reason for not taking any disciplinary action was
because of the false information provided to the traincrew. He testified,
"...it would not have seemed appropriate due to all the outside factors to
cite this crew....It would have been very difficult to establish the
complicity of the crew as far as the runaway train."

Industry Pipeline Standards and Federal Regulations

When the construction of the Calnev pipeline began in 1969, there were
no Federal regulations in effect that addressed the operation, inspection,
and maintenance of 1liquid pipelines. Industry-recommended standards,
American Standards Association (ASA) Code B31.4 - "Liquid Petroleum
Transportation Piping System™ (as revised in 1966), addressed design,
construction, inspection, testing, operation, and maintenance considerations,
which ~Tiquid petroleum operators were encouraged--to -follow. Selected
previsions of the code are contained in Appendix I.

Federal authority to regulate liquid pipeline carriers for safety
purposes has existed since March 4, 1921, and was vested originally in the
Interstate Commerce Commission (ICC). In 1967, this authority was
transferred to the FRA of the U.S. Department of Transportation (DOT), and
shortly thereafter, the first Federal safety regulations for liquid pipelines
were issued requiring only the reporting of accidents (49 CFR 180.28).

In August 1968, the Natural Gas Pipeline Safety Act of 1968 was enacted,
and the Office of Pipeline Safety (OPS) within the DOT was established to
develop safety standards for natural gas pipelines and te provide technical
advice to the FRA on matters relating to liquid pipelines. On. September 29,
1969, the FRA issued regulations for liquid pipelines, 49 CFR Part 195. (The
regulations did not apply to pipelines already constructed or wunder
construction.) Many of the provisions of the regulations were based on the
existing industry standards, including the 1966 edition of the ASA Code

3
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B31.4. Pertinent provisions of Part 195 are contained in Appendix J. Only a
few substantive changes have been made to these particular provisions since
the regulaticons were issued in 1969.

ASA Code B31.8, "Gas Transmission and Distribution Piping Systems," is
the industry standard for the natural gas industry. Code B31.8, unlike Code

-B31.4, had established design standards based on the surrounding population.

In determining the population density, the number of buildings intended for
human occupancy within a 1/4-mile exposure distance on each side of a gas
pipelire route was to be considered. Initially, these standards applied only
to the original installation of pipelines, and wmodifications were not
required when the population adjacent to the pipeline increased. However,
the 1968 edition of Code B31.8 recommended that gas pipeline operators
continually survey their pipelines, and that for pipelines operating in
excess of 40 percent of the specified yield strength of the pipe, operators
confirm the adequacy of the design or reduce pressure in the pipeline when
prescribed population densities were exceeded. Additionally, Code B31.8 (as
revised in 1968) based the frequency of several tests required for acceptance
of newly installed pipeline, and of several inspecticons required of pipelines
in operation, on the population densities adjacent to a pipeline.

The first Federal regulations for natural gas pipelines,
49 CFR Part 192, were published on August 19, 1970, and were primarily based
on the 1968 edition of Code B31.8. Pertinent provisions of Part 192,
specifically the populaticn-based spacing requirements for valves on natural
gas transmission lines, are contained in Appendix K. :

- Oversight of Calnev’s Pipeline Operations

The Calnev pipeline involved in the train derailment and the subsequent
pipeline rupture is an interstate liquid pipeline. Federal regulations
addressing interstate pipelines, as contained in 49 CFR Part 195, are
currently administered by OPS within the Research and Special Programs
Administration_(B%PA), a part of the DOT.3' The Office of the California
State Fire Marshal (CSFM) has authority for the regulation, -inspection, and
enforcement of intrastate pipelines. On January 1, 1987, the CSFM signed an

agreement with OPS that stipulates that the CSFM will act as an agent for OPS -

for inspecting and monitoring interstate pipelines within the State of
California to determine compliance with certain provisions of 49 CFR Part
195. Because constructicn of the Calnev pipeline began in 1969, the
provisions of 49 CFR 195 were not yet in effect; thus, the design, materials,
installation (including the Tlocation of valves), and initial testing
requirements do not apply to this pipeline. However, the provisions for
reporting accident and safety-related conditions and for the operation and
maintenance of the pipeline do apply. :

31 On August 22, 1972, the U.S. Department of Transportation Act was
amended to transfer the authority of the FRA to carry out the liquid pipeline
safety functions to the Secretary of Transportation. :
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A resident at- 2326 Duffy Street (see figure 11) sustained multiple
injuries, including a right compound fracture of the femur, a large
laceration of the right knee, and a compressed spinal fracture when several
hopper cars struck his house. This resident was trapped for about 15 hours
before being rescued and transported to a local hospital.

The conductor of Extra 7551 East, who was located in the lead engine
unit, 8278, and the brakeman who was located in the third engine unit, 7549,
suffered fatal injuries as a vresult of the derailment. Postmortem
examinations indicated that. both crewmembers died of multiple traumatic

injuries.

Pipeline Rupture.--Two residents, one of whom was in her house at 2327
Duffy Street and the other in her backyard at 2315 Duffy Street (see
figure 11), sustained fatal injuries as a result of the fira.

Three residents received serious injuries, second and third degree
burns, while escaping from their burning homes.. Sixteen other residents
reported minor-burns and shortness of breath from smoke inhalation. One
firefighter reported burning his foot while fighting the fire.

One person, who was not a Jlocal resident, received multiple rib
fractures in an automobile accident while attempting to make a U-turn to
avoid the fire resulting from the pipeline rupture. "Three other persons, who
also were not local residents, veported minor injuries, including lacerations
and contusions, while attempting to drive away from the fire.

Toxicological Information

In accordance with current FRA requirements, toxicological samples were
obtained from all five crewmembers of Extra 7551 East. These samples (blood
and urine specimens from the surviving crewmembers,32 and blood, urine, and
tissue specimens from—the -deceased crewmembers) were forwarded to and
examined by the Center for Human Toxicology (CHT) in Salt Lake City, Utah.
Additionally, in accordance with SP operating procedures, a second urine
specimen was collected from each of the surviving -crewmembers and forwarded
to an alternate contract laboratory facility, Roche Biomedical Laboratories,
Incorporated (RBL), for examination. The specimens examined by CHT and RBL
were negative for alcohol and other drugs. L

The train dispatcher on duty at the time of the train deraiiment was not
requested to submit to toxicological testing. Calnev’s pipeline dispatcher
on duty at the time of the pipeline rupture was not requested to submit to
toxicological testing. Calnev did not have a policy regarding postaccident
toxicological testing of employees. Calnev employees, however, were required
to submit to drug testing before being hired. Testimony by Calnev’s manager

32 Samples from the head-end engineer, the helper engineer, and the
helper brakeman were collected, respectively, at 12:15 p.wm., ©:45 a.a., and
10:18 a.m., on the day of the accident.
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of operations indicated that Calnev was aware that the company would be
required by Federal regulation to implement a drug testing program in the
near future.

Southern Pacific’s Physical Examination Policy

SP’s physical examination pelicy requires all employees to submit to a
physical examination when they are hired. With the exception of engineers.
there is no requirement that employees submit to further examinations after
that date. Engineers must undergo a physical examination at the time thay
are promoted to the position of engineer. They are not required to submit to
another examination until they reach the age of 40, at which time they must
then undergo a physical examination every 5 years until the age of 60. At
60, an engineer must then receive an annual physical examination. At age 65,
engineers are required to undergo semiannual examinations. (Physical
examination dates of the SP employees are contained in Appendix B.)

Tests and Research

gveﬁf Recorders.--The multi-event recorders }écovefed from head-end
Tocomotive units 7549, 7551, and 8278 were sent to the Safty Board’s
laboratory in Washington, D.C., for readout and evaluation.

The type of recorders installed on the SP locomotive units involved in
the accident were designed to record speeds up to 90 miles per hour (mph).
The three stripcharts generated from the event recorders indicated that the
train speed exceeded 90 mph. Because the physical limit of these stripcharts
was exceeded, the maxim n speed of the train could not be determined based on
the original recorded values. To determine the maximum speed attained,
additional stripcharts were generated using a method that reduces the
recorded speed values to half their original values (appendix M). Actual
values at any point on the stripchart are then obtained by doubling the

indicated speed.33 - The results indicate that the train probably reached a__ _

speed of 110 mph before derailing.

By reviewing the stripchart generated from the information recorded from
unit 7549, Safety Board investigators attempted to determine if the dynamic
braking on that unit was functioning. If the dynamic brakes on a Tocomotive
unit are functioning, whenever an engineer uses dynamic braking,
corresponding amperage activity should occur and be recorded on the
stripchart. A review of the stripchart indicated that unit 7549 went into
dynamic braking on 15 occasions during the previous 30 hours of operation;
however, the expected corresponding amperage activity was recorded on only 2
occasions. Both instances of recorded amperage activity occurred before
Extra 7551 East reached Hiland. The SP chief mechanical officer testified,

"...1 do not have [the] degree of confidence in the reconstructed tape that’

[the general road foreman] does because of the difficulty we’ve experienced
with the tape cartridges. [It’s not uncommon to have them not record on a

33 Since the effect of the half-speed process on the other parameters is
unknown, the stripcharts should be used to determine train speed only.
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channel."” The generai road foreman testified *hat based on his review of the
stripchart for unit 7549, "During th2 time that the train descended the hill
fro~ Highland, the dynaiic brake did not wcik."

The event recorder printout indicated that service braking
{(air/mechanical brakes) occurred for more than 25 minutes as the train
descended the hill from Hiland. According to information obtained from a
brake shoe manufacturer, "Composition brake shoe binders start to decompose
at temperatures between 700 degrees F and 800 degrees F, provided this
elevated temperature is sustained. If comuvosition breke shoe temperatures
are sustained for an extended period sf time (20 minutes or greater) above
700 degrees F and decomposition takes place, the shoe will continue to
produce high frictional values with small losses as the result of heat fade."

Train _Dynamics Analyzer Runs.--On August 15, 1989, six simulations of
the movement of train Extra 7551 East down the 2.2 percent grade from Hiland
were conductea on a Freightmaster Train Dynamics Analyzer in Fort Worth,
Texas. Onerating parameters, inciuding air brake reductions and speeds, were
based on the informzticn contained on the stripcharv made from the event
recorder data pack rewoved from SP 7551 fuilowing the derailment. As stated
by SP’s general road foreman, who observed the simulations with Safety Board
investigators, "Test cne is the only test that we could run that would allow
us to go down the hill ir tha same mannar that this train went down the Fi1}
and make the air brake reductions as they were made on the strip chart.®
Test one was made with 12 axies of dynamic braking on the head-end lucomotive
units, 6 axles of dynamic praking on the helper units, and with a trailing
tonnage of abcut 8,900 tons. The brake shoe efficiency was purposely
degraded during the run with the level of degradation and the location »f
degracation estimated as follows: ‘

Percert
Mile Post Lgcation Brake Shoe Efficiency
469 i5
- T T473.7 - 600
474.7 35
475 50
480.7 -40

The general roac foreman of engines recounted the resulis of the simulaticn,
“We maintainad the 30 miizs an hour with the reductions that was made on the
strip chart and then as tiue speed started increasing on the strip chart, we
started bruke deterijoration in ‘he simulations ard things deteriorated fr.m
that peint aa....the train obtained approximately 105 miles per hour."

Test four was conducted with 12 axles of dynamic braxing on the head-end
of the train, 12 axles of dynamic braking on the reiv end, and 2 trailing
tonnage of abcut 6,150 tons. These parameters represent the number of axles
f dynamic braking and the tonnage that the head-end engineer believed
existed for Extra 7551 East. The simulation revealed that the train was
controlled and the speed maintained under 30 mph coming down the hili.

st

ol 11 e At oo #e a0 B Fitird Ay A AT I e L B R R 0

A ™ L [ W JoT il PRI VG Y AL P

P




The other four tests were stopped when the train could not be conrtrolled
coming down the hill by using the parameters from the event recorders.

Instrumented Brake Shoe Tests.--On June 12, 13, and 14, 1989, SP
conducted brake shoe tests on SP cars equipped with empty/load devices and on
CRGW cars not equipped with the devices. The tests were conducted %o
determine braking forces on cars similar to the cars that were in the
accident. By replacing the actual brake shoe with an instrumented brake
shoe, accurate measurements of the forces applied to the wheel could be made..
According to the SP’s chisf mechanical officer, the tests confirmed that the
SP cars had "...a braking ratio of 1...."

Train Vibration Study.--At the request of the Safety Board, the Test and
Engineering Center of Failure Analysis Associates, an engineering and
scientific consulting service, conducted tests at the accident site to
measure and record vibration and strain levels to determine if the passage of
trains induced vibration or strain in the buried pipeline. As stated in the
introduction to the report prepared by Failure Analysis Associates, "...an
instrumentation system was assembled to provide a measure of the vertical and
lateral acceleration at two locations and axial and hoop strains at two
locations on the pipe." Data were acquired for a 24-hour period during which
time nine trains passed through the area. In addition, consist and engine
log- data were acquired from the SP for several of these trains. After
analyzing the data collected, Faiiure Analysis Associates concluded, "...it
does not appear that the passage of trains, at the speeds observed. imparts a
measurable strain or vibration in the pipeline.”

50il1_Inspection Report.--On May 25, the day of the pipeline rupture,
Calnev contracted with Converse Consultants, a geo-technical and
environmental consulting organization, to perform work in the area of the
pipeline rupture. As stated in its August 30, 1989, veport of findings
(appendix N), Converse Consultants’ investigation "...was performed to
evaluate the subsurface conditions in the vicinity of the pipeline rupture in
order to locate areas where the soils may have been disturbed by excavating
equipment. It is our understanding that excavating equipment may have been
utilized in the vicinity ¢f the pipe rupture during Calnev post derailgent
— pipe inspection and/or during.clean-up of the derailment debris.” _ A total _
“ . of 14 tests were conducted; tests 1 through 4 (figure 16) were performed
within ‘the area of the rupture, and tests 5 through 14 were conducted in an
“area ("control area") where Converse Consultants believed there had been no
axcavation or disturbance of the soil. According to Converse Consultants’
report, tests of samples taken at locations 1 through 4 indicated
" ..disturbed or poorly compacted earth materials...and contained significant
quantities of the mineral trona." Tests of samples taken at locaions 5
through 14 indicated that the earth materials had not been recently
disturbed. The tests indicated no presence of the material trona at these
locations. A representative from Converse Consultants testified, "...my
interpretation and conclusion is that the materials, backfill materjals,
which prior to the derailment would have been just clean, natural seils
without the presence of trona, had become contaminated with trona by means of
excavation and replacement, probably as backfill or certainly as materials
that had been exposed to trona and mixed, by whatever means."
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Metallurgical Testing.--Two 14-inch outside diameter (OD) pipe sections,
one measuring 44 inches long and containing a rupture and one about 41 inches
long, were taken to the Safety Board’s materials laboratory in Washington,
D.C., for examination. The two sections of pipe had been adjacent to each
other before they were cut apart. As received in the Board’s laboratory, the
pipe contained directional arrows and a marking along the top of the section
to indicate orientation of the pipe in the ground before removal. Arrows "N"
and "S" denoted the north and south directions, respectively (figure 17). A
longitudinal marking across the sections at the transverse cut signified the
top of the pipe and the matching rotational positions of the two sections
relative to each other. Yellow grid line markings had been made on the 0D
surface around the rupture area. Subsequent notes supplied by Failure
Analysis Associates (the metallurgical consultants contracted by the SP to
examine the pipe) indicated that these markings denoted positions where
thickness measurements had been made on the pipe. Arrow "x" in figure 18
indicates a location where the. wall thickness measured the thinnest at
about 0.249 inch, which was confirmed by micrometer measurements in the
Safety Board‘s laboratory. Wall thicknesses of 0.254 inch were also found
in the origin area of the fracture. The wall thickness away from' the
fracture measured about 0.312 inches.

The northern section of pipe contained a gaping rupture on the east side
of the pipe (bracket "o" in figure 18). As shown in figure 19, the fracture
faces were gaped apart and the pipe was deformed outward.

- Examination of - the OD surface of the pipe sections disclosed what
appeared to be mechanical damage in the form of depressions or scrapes
which, for the most part, were linear. The most severe damage was on the
northern section of pipe and in line with the origin of the rupture.
Unmarked arrows in figure 18 outline the damage, which was readily visible.
This damage produced a visible depression in.the pipe 0D surface with a
matching. bulge on the inside diameter (ID) surface. The maximum depth of the
depression was estimated to be about 0.18 inch from the original 0D shape.
The width of the damage was about 2 inches at its maximum point.

Arrows in Tigure 20 outline mechanical -damage to the 0D surface on the .

southern section of pipe. This section contained two pronounced areas of
elongated damage, the centers of which were 2 to 3 inches apart. Neither of
these areas showed appreciable deating into the 0D surface.

Visual examination of the fracture surface of the rupture disclosed no
evidence of progressive cracking. All fracture features were typical of an
overstress separation. A pie-shaped section containing the origin area of
the rupture was excised from the pipe and further sectioned to a specimen
size suitable for examination with the aid of a scanning electron microscope
(SEM).  SEM examination disclosed dimple rupture features throughout the

fracture area that were typical of a ductile overstress separation. There

was no evidence of crack arrest markings or oxidation areas that would
indicate a progressive separation. .
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Flgure 17.--0verall view of the pipe sectons as submltted for examination.
Approx1mate1y 1/24 magnification.

Figure 18. --H gher magnification view of northern pipe-section containing
the rupture (indicated by bracket 1, figure 17).
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.Figure 19.--Looking north on north section of pipe showing bulge in the pipe
" at the rupture. Bracket locates gap in rupture.
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Figure 20.--Higher magnification view of the southern pipe section with

mechanical damage outlined by arrowheads.
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Many parallel microfissures were noted on .the outside diameter in the
origin area near the fracture plane. Most of these microfissures were
extremely small and shallow and, for the most part, detectable only by higher
magnification. However, some microfissures were readily visible with the
unaided eye. SEM examipation of the fractures within these 1larger
microfissures disclosed features also representative of an overstress
separation.

To better characterize the mechanical damage to the OD surface, several
metaIIOgraphlc sections were prepared that were oriented both transversely
and in line (along the length) with the linear depression. Arrows "B* and
"C" in figure 18 indicate the general area where these sections were
prepared. The sections were etched and examined along the 0D surface for
evidence of grain distortion. Except for sporadic highly isolated areas,
there was no evidence of grain distortion that would signify a direction of
deformation. A few very small areas were noted along the OD surface that
were indicative of particles impacting the OD surface radially inward with a
slight sliding moveme.t. There was no evidence of grain distortion that
would indicate a massive movement of the material in the depression.

A section of pipe located south of the rupture and which contained two
"areas of surface damage--one near the top centerline and one on the west
side--was cent to the Southwest Research Institute for metallurgical
examination. The principal objectives of the examination were to inspect for
the presence of cracks and to identify the direction of surface deformation
" in the two damaged areas on the samp]e A summary of the results follows:

1. No evidence of any surface cracking was observed on the
outside surface of either sample.

2. No significant wa]] thinning had occurred in either of
the scraped areas. The minimum wall thickness measured
at the point of most severe damage was 0.313 inch, while
the undamaged wall thickness was 0.317 inch,

. . The pipe had been locally dented _inward approximately
0.1 inch at the damaged area near the top centerline
(southernmost damage area)

4. SEM and EDBS analyses of the surfaces did not detect any
tool-to-pipe metal transfer,

5. Metallographic sectioning positively identified the
direction of surface deformation in both areas of damage.

a. Damage near top centerline

The direction of surface deformation was
established to be 1in a mainly southerly
direction.
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b. Damage near 270 degree position (west side)

The direction of damage was established to be
in a downward and southerly direction. This
direction is consistent with the nature of the
coating damage.

jons.--On January 16, 1990, in
accordance with a test plan agreed to by all parties, Calnev conducted a
series of field tests to determine the amount of damage that three pieces of
excavating equipment could inflict on a 14-inch pipeline. These three pieces
of equipment that worked in the vicinity of the pipeline between May 12 and .
19, 1989, following  the removal of the train cars and locomotives, were a
Case 580C rubber tire backhoe, a John Deere 690 track excavator, and a
Caterpillar 9888 front-end loader. :

Two 80-font lengths of pipeline that had been removed from the accident
site were filied with water and pressurized to 800 psig and buried without
anchors to about minimal burial conditions (one was buried to a 4-foot depth
and the other to a 1 1/2-foot depth) that might have been encountered in the
area of the train derailment during cleanup operations. The backhoe and the
excavator were owned and operated by the Arizona Pipeline Company, and the
front-end loader was owned and operated by Jimco Construction Equipment
Company, working on behalf of SP. In addition to Safety Board personnel,
representatives from Calnev, the Southern Pacific Transportation Company, the
California State Fire Marshal’s office, IT Corporation, and the Office of
Pipeline Safety were present for these field tests. -

The teeth on the 2-foot-wide bucket of the Case 580C backhoe penetrated
the pipeline coating but could not substantially dent the pipe wall in any of

" the tests. Running the teeth of the bucket along the top of the pipeline

resulted in shallow "chatter” type scratches in the pipe wall. The bucket of
the backhoe, with teeth down, was pulled across the top of the pipeline -at
various angles; pulling the bucket across at an angle of 45 degrees resulted
in the greatest penetration to the pipeline coating and the pipe wall with

- all five teeth—ef the bucket. Dropping the bucket from a_6-foot height and a

2-foot height and hitting .the pipeline with the back of the bucket did not
result in any dents to the pipe wall. Because the hydraulics of the
equipment slowed the bucket speed when dropped from the 6-foot height, the
damage to the coating was less than the damage that occurred when the bucket
was dropped from the 2-foot height. The teeth of the bucket did not
penetrate or dent the pipe wall when dropped onto the pipeline.

Running the teeth on the bucket of the John Deere 690B excavator along
the top of the pipeline resulted in chatter type marks in the pipe wall
similar to those made by the Case 580C backhoe. Scraping the side of the
pipeline with the side of the bucket resuited in damage to the pipeline
coating but no dents in the pipe. Two hits on the pipeline with the back of
a loaded bucket created a dent about 1/16-inch deep in the top of the pipe.

During the first test on the second piece of buried pipeline using the
Caterpillar 9888 front-end loader, the gperator dug into the soil covering
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the pipeline and then dragged the back of the bucket aver ‘the top of the
pipeline. The operator stated that he did not feel the equipment hit the

pipeline, and there was no noise at ground level of the equipment striking

the pipeline. After the pipeline was uncovered by hand at this location,
observers saw that two marks physically disturbed the metal, about 2 feet
apart, on the top of the pipeline. Also, coating damage was observed. A
second attempt to drag the back of the bucket over the top of the pipeline
_ resulted in distinctive marks, 18 inches apart, to the coating and the pipe
wall. During this second attempt, the operator felt the equipment hit the
pipeline, and the noise of the equipment striking the pipeline was clearly
heard at ground level. When the side of the bucket was forcefully scraped
along the side of the pipeline in a forward motion, damage to the pipe
coating was extensive. Where the coating damage ended, a tooth of the
bucket struck the lower quadrant of the pipeline creating a deep dent. This
action also caused the unanchored pipeline to move 4 inches in a
longitudinal direction. When the side of the bucket was scraped along the
side of the pipeline a second time over a 5-foot length of the pipeline, a
4-inch-wide area of coating was removed along the entire length. When the
back of the bucket of the front-end loader was dragged over the top of the
pipeline a third time, two marks, 5 inches apart, were observed along the top
quadrant of the pipeline. There was no visible denting of the pipe at these
locations. -

Other Information

Train Movements Following the Train Derailment and_Preceding the
Pipeline Rupture.--Between the time the SP opened its rail line for traffic
at 4:00 p.m. on May 16, 1989, and the time of the pipeline rupture on May 25,
1989, 34 trains and 1 light engine were operated eastbound, and 39 trains and
1 light engine were operated westbound.

Agreement Between the Southern Pacific and City of San_Bernardino
Following the Train Derailment.--An agreement between the Southern Pacific
and the City of San Bernardino relative to the train derailment of May 12,
1989, was presented at the Safety Board’s public hearing in August 1989
(appendix 0). In addition to outlining the obligations of 'the railroad with
respect to the property destroyed or damaged as a result of the train

derailment, the agreement provided that Southern Pacific, rather than the

City, would be responsible for any reimbursement claims by Calnev. The
agreement further stated:

It is further hereby acknowledged and agreed by the parties that a
Cal-Neva3® gas 1line runs adjacent to "the 1location of the
derailment; that the health, safety and welfare of the persons in
the vicinity of the derailment requires that such line be fully
exposed to allow visual and other examination to the satisfaction
of the City Fire Department. As between City and Railroad,
Railroad shall bear all costs incurred thereby and for replacement

3% the safety Board verified at the public hearing that the tera H4Cal-
Neva® used in the agreement does refer to the Calnev Pipeline Company.
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of the line. Railroad’s obligation to Cal-Neva shall be determined
by the contract between Cal-Neva ard Railroad, if any.

This agreement'may be amended only in writing by and between the
parties hereto,

The agreement was signed on May 17, 1989, by the general manager of SP’s
Western Region and the City Attorney for San Bernardiqo.

The deputy fire chief (incident commander), who stated that he had
expressed the desire to Calnev’s manager of operations during the immediate
days following the train derailment that the pipeline be fully exposed and
inspected, testified that he was not made aware of the provision of the
agreement until June 21, 1989, According to his testimony, it was his
understanding that he did not have the authority to require Calnev to expose
and inspect the pipeline and that only the State Fire Marshal’s Office
through the Office of Pipeline Safety had that authority. The deputy fire
chief stated that he did not make his desire known to the State Fire
Marshal’s Office. The deputy fire chief terminated his command of the
emergency response to the train derailment on May 15, 1989.

The general manager of SP’s Western Region testified that when he signed
the agreement, it was his belief that the inspection outlined in the
agreement had been performed. Calnev’s manager of operations testified that
he was not aware of any agreement between the City and SP regarding the
exposure and inspection of the pipeline and that there had been no contract
between Calnev and SP. He testified also that. based on his understanding of
the right-of-way agreement between SP and Calnev, SP could have requested
Calnev to expose and inspect the pipeline. Testimony from the SP’s general
manager indicates that a request to fully expose and inspect the pipeline was
never made to Calnev.

Development of Land Adjacent to the SP Railroad and the Calnev
Pipeline.--The area affected by the May 12 derailment and the May 25
pipeline rupture was planned in 1955 for residential use, and the subdivision
plat was recorded with San Bernardino County on November 10, 19550 On
October 1, 1957, the subdivision was annexed by the City of San Bernardino
and incorporated within the city limits. In 1967, the SP constructed the
portion of its railroad where the train derailment occurred, and at that
time, no houses were located on Duffy Street.

By October 1967, houses had been constructed within the eastern portion
of the subdivision, but no houses were on either side of that portion of
Duffy Street that paralleled the proposed railroad. In 1969 and 1970, when
the Calnev pipeline was constructed along the eastern edge of the SP right-
of -way, no houses had yet been erected on that portion of Duffy Street that
paralleled the railroad; only a few houses had been built within - the
subdivision. According to recollactions of long-term residents, intensive
construction within the area occurred from 1970 to 1972.

The City of San Bernardino’s General Plan for [and use is a policy
document that establishes goals, objectives, and policies for the future.

2
E
k
3
3
3
r
F

™

i
3
i
3
E
§
§




82

The specific standards for a development are to be guided by this Plan and
included in the zoning ordinances or development codes. The subject of land
use control because of its proximity to railroad mainline tracks or to high
pressure liquid or other pipelines is not specifically addressed.

Before these accidents, the City had developed a proposed revision to
its -Plan, subsequently conducted public hearings on the proposal, and
approved a revised plan. A statement within the proposal advised that, in
part, this plan is a foundation policy document that defines the framework
for decisions by the City on the use of its land for the protection of
residents from natural and human-caused hazards. Neither the proposal nor

the newly adopted plan specifically addressed the use of land near mainline
railroads or high pressure pipelines.

Disaster Preparedness.--San Bernardino County, about 20,000 square mi1es

in size, is located in the southeastern portion of California. Within the

county are 20 incorporated cities with the heaviest concentration of

population in the west-central portion. The county’s population is more than
1 million.

The County of San Bernardino, the district fire agencies, and the
municipal fire departments are signatories to the State of California’s
Master Mutual Aid Plan to combat emergency situations that may develop and
that are beyond the control of any one agency. In addition, many of the
agencies have developed local mutual aid and automatic zid agreements. To
maximize the resources within the County and to assist in the coordination of
such resources, a Mutual Aid System was developed that divides the County

into 10 zones. The SP train derailment occurred in what is desigrated in the
Mutual Aid Plan as Zone 2.

Zone 2, or the "East Valley" area is served by eight agencies in the
east end of the San Bernardino Valley (figure 21). Resources of the agencies
in Zone 2 include: 83 fire response vehicles, 28 specialty units and squads,

and 6 pieces of specialized equipment. Within Zone 2 are 526 full-time
firefighters and 25 reserve Tirefighters. ~ . e

The San Bernardino County Communications Center located in Rialto
serves as the Zone 2 Emergency Communications Center. The Communications
Center is responsible for emergency dispatch functions for the San Bernardino
County Fire Agency-Central Valley District and the Rialto and Loma Linda Fire
Departments. Separate dispatch centers are maintained by the fire

departments of the City of San Bernardino and Norton Air Force Base, and by
the County Fire Warden. : -

Train Derailments over Pipelines.--The California State Fire Marshal’s
Office has maintained records on pipeline failures since it began regulating
hazardous liquid pipelines in 1984. On March 9, 1989, a butane car derailed
at the Tosco Refinery in Martinez, California, and struck and ruptured an
above-ground pipeline. No injuries, fire, or explosion resulted from the
accident. In another recorded incident at Montclair, California, on
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Decemver 19, 1988, an axle trom a "rail car truck" had made a small hole in
the 20-inch-diameter pipeline of the Southern Pacific Pipe Line Company; the
pipeline ran parallel to the railroad tracks.

On June 27, 1989, a locomotive was being used to switch the order of

rail cars at a Union Pacific Railroad yard at Las Vegas, Nevada. About

8:30 a.m., Pacific daylight time, 34 rail cars were being. moved when the

leading 9 cars and the trailing 12 cars derailed with several rail cars

overturning on top of two Calnev petroleum products pipelines. The 6-inch

E pipeline located on one side of the rail line contained jet fuel, and the
: 8-inch pipeline on the opposite side of the rail line contained gasoline.

; Both pipelines were under about 600 psig pressure and both were buried 4 to
‘ 5 feet below the ground surface. :

Pipeline inspection personnel from both the Nevada Public Service .
Commission and the Office of Pipeline Safety responded to the Las Vegas
. accident to monitor the removal of rail cars, to require inspection of both
pipelines to determine if the pipelines had been damaged, and to determine if
they were safe to return to service. The Office of Pipeline Safety required
Calnev to fully uncover and visually inspect the pipelines for possible
damage and then required Calnev to hydrostati.ally test the pipelines through
the area of the derailment. The Office of Pipeline Safety advised the Safety
Board that it had established as a policy that pipelines potentially damaged
by a derailment would be both visually examined and subjected to a
hydrostatic test before they could be returned to service, if OPS believes
there is potential for harm to life or property. :

o b R i i i o 0 RS R . e NG’ SR B i 3

The Safety Board requested that the Santa Fe Pacific Pipelines Company
(formerly the Southern Pacific Pipelines Company)*® provide records of any
derailments over pipelines and their results. Santa Fe advised that
55 percent of its 3,300-mile pipeline system was installed along railroad
rights-of-way and that between 1966 and 1989, 121 train derailments had
occurred over its pipeline. The Santa Fe has never experienced any damage

_as a result of a. train derailment where the pipe was-buried 3 feet or more
below ground. However, it did experience damage to its pipeline during the
derailment clearing operations for the Montclair accident.
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On June 20, 1989, the California Senate Committee on Toxics and Public
Safety Management and the California Assembly Select Committee on Hazardous
Materials and Pipeline Safety held a joint public hearing -on the
San Bernardino accidents. As a result of that hearing, Assembiy 8i11 No. 385
was passed and signed into Taw. The bill calls for the California State Fire
Marshal to conduct and prepare a risk assessment study addressing hazardous
liquid pipelines within 500 feet of a railroad track. The study is to te
completed by January 1, 1991.
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35 a5 a result of mergers subsequent to the Montclair, Catifornia,

accident, Southern Pacific Pipelines became the Santa Fe Pacific Pipelines.
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ANALYSIS
Ger.eral '

When the Calnev 14-inch liquid petroleum pipeline ruptured on May 25,
1989, in the immediate area where a Southern Pacific freight train had
derailed 13 days earlier, the Safety toard’s investigation developed a
bifold focus: (1) to determine the factors that led to the train derailment
on May 12, 1989; and (2) to determine the factors that led to the pipeline
rupture, including the effect, if any, that the train derailment and the
postderailment wreckage clearance and pipeline inspection activities had in
causing the pipeline to rupture. To facilitate a discussion of the accident
investigation, -this report will address first those issues that relate
exclusively to the train derailment; second, those issues pertinent to the
time period between the train derailment and the pipeline rupture; third,
those issues that relate exclusively to the pipeline rupture; and fourth,
those issues germane to both the train derailment and the pipeline rupture,
such as emergency response. :

No anomalies or deficiencies in the track structure, track gceometry, or
signals were noted that would have contributed to the train derailment. The
crewmembers of Extra 7551 East were qualified by the Southern Pacific for
their respective positions. = The Calnev pipeline dispatcher on duty at the
time of the pipeline rupture had successfully completed the trairing program
established by the company. Weather was not considered a factor in either
the train derailment or the pipeline rupture.

The Train Derailment

The investig2ticn of the train derailment on May 12, 1989, ravealed that
when Extra 7551 East crested the hill at Hiland to descend the 2.2-percent
grade, the head-end engineer believed he had a trailing tonnage of 6,150 tons
and 69 tons per operative brake, based on the tonnage profile that had been
given-to him at the. Mojave yard office, and 24 axles (four 6-axle units) of
dynamic brakes, based on his assumpiion that two of the head-end locomotive
units and the two helper locomotive units had functioning dynamic brakes.
Based cn this information, the operating rules required that the engineer
crest the hill at 5 mph under the maximum speed allowed, 30 mph, and not
exceed the maximum speed during the descert. The genersl road foreman
testified, and the results of the train dynamics analyzer tests corroborated,
that the engineer should have been able to easily control the train and
maintain a speed of 30 mph down the grade with 24 axles of dynamic brakes and
a trailing tonnage of 6,150 tons. . The Safety Board’s investigation,
therefore, examined (1) the accuracy of the information--particularly the
number of axles of functioning dynamic brakes and the trailing tonnage--on
which the engineer based his operation of the train, and (2) whether or not
the engineer’s acceptance or this information as being zccurate was
reasonable. The investigation then aitempted to determine what action, if
any, the engineer could have taken to control the train down the 2.2-percent
grade or to prevent the train from derailing given the information that was
provided to him.
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Axles of Lynamic Brakes.--The Satety Board exzmined the aveilzble
evidence to getermine the actual cowd1t1on of the dynzmic trakes on all six
units. The head-end engircer and the helper engineer were riging in the
first unit of the hzad-end consist, SP 8278, and the last it of the helper
consist, SP 7443, respectively. .he1r te<t1mcny indicates that the cynam‘c
brakes on these iwo units were functiuvning. Alsdo, a read-ut of the even
- recorger data froa unit SP 8278 verifies that trne dynanic brakes sn the un1+
were functicring.  Although unit SP 7443 was rnot equipped with an event
recorder, the Safety Board ‘believes that the testimony 6f *he helner .Iaineer
is suff1c1ent to conclude that the dynamic.brakes ¢n that unit wer: also
functioning. The second un.t in the head-end ccrsist, SP 7851, wrs gead-in-
consist, and the first unit in the hclper consiss SD 8317, whiis oparating
in power, had its dynamic brakes cut out and tagged Sasea on ths physica?
evidence and the testimony of the two engineers  he Safety Boars coancludes
that the dynamic brakes on uiits SP 8278 and SP 7443 were functioning whereas
the dynamic¢ brakes on units SP 7551 and SP 8317 werc not funch1on1nq whan the
train began descending the 2.2-percent grade.

The . Safety Board received conf?ictind informaticn regarding the
condition of the dynamic brakes on the remaining two units, £P 752 and

SP 9340. The head-end brakeman was riding in the third unit, SP 7545 of the

head-end consist. According to the head-end eryireer, he askad ire head-and
brakeman about the Lonu1t10n of the dynam1c brakes or that unii, amd the
head-end brakeman replied, "its revving. nccord1ng to the SP’s chief
mechanical officer, even though a unit "revs" in dynamic, one cannot be
certain that the dyramic brakes an the unit are actually functioning without
checl:ing the ammeter reading in tre cab of the locomotive i question. The
inquiry by the hezd-end engineer shouyid hive prompted 2 conscientiou:
trakeman to report any malfunction of ihe dynamic brakes. The lack of any
furtrer comment by the head-end brakeman suggests iEat eiiher he was not
attentive or that the dynamic brakes were functicmninu. Altkough there is no
evidence to suggest that the head-end brakeman was 1na-*entive, the “afely
Board could not rule out that possibility. _ =i engirees’s fzilure rep:ort of

May 4, 1989, 8 days hefore the derailmeni, ir'icated a dynamic b..ke failure.

on SP 7549 because of a stuck motor-braking switch. Aizhough this cafict was
corrected, the chief mechanical officer testified that this type of sefect
could easily recur. Therefare, the possidility =xists that tre motor-brazking
switch becamo stuck after the head-er. brakeman observed that the brakes were
"revving." Data from the avent record.r of SP 7549 indicate’ no amperage in
dynamic brakinc as the train descended the hill. The genzral road “ereman
testifizd that, based on this infermation, he believe? that . the dynamic
brakes on unit 5P 7519 were not functioning when the train descerded the
hill. The chief mechaniril officer testified, however, ihat because :f past
experience with the cartridges vrom the event recorders not recording
accurately, the lack of a recording was not sufficient evidence to conciude
that the dynamic brakes were not functioning.

Accordwng to the nead-end engineer, the dynamic brakes on unit SP 334"
were "intermiiient” when ne operated the unit from Fleta to Mojare belora the
loromotives were vepositioned for the eastbound trip thrc:sh the lajon Pass:
that is "it would load and then the dymamics would drog ouz.” Basid on a

rTE

review of worksheets provided by SP, exfensive dynamic brake .'ork had been
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performed on unit SP 9340 between April 27 and April 29, 1989. During this
time, several dynamic braking grids and a grid blower were replaced to
correct a previously reported dynamic brake defect. According to the chief
mechanical officer, based on this extensive wurk, the unit should have had
functioning dynamic brakes during the descent from Hiland.

The results of the train dynamics analyzer tests indicated that in order
to replicate the accident sequence, including brake pipe reductions and
speed, a train with a trailing tonnage of 8,900 tons would have required the
equivalent of three locomotive units with functioning dynamic brakes.
Although the Safety Board concludes that when Extra 7551 East bagan {ts
descent from Hiland, only three of the six locomotive units had functioning
dynamic brakes, the Board could not determine, based on the available
evidence, whether this total of three units involved the full dynamics of
efther SP 7549 or SP 9340, or a combination of the two.

.After the operating crew of Extra 7551 East picked up their three-unit
locomotive consist at the Mojave yard, they determined that one of the
locomotive units was not operating. During the movement of the four-unit
locomotive consist to pick up the 69 loaded cars of trona, the head-end
engineer became aware that the dynamic brakes on one of the locomotive units
were functioning only intermittently. . When the two-unit locomotive helper
consist coupled onto the rear of Extra 7551 East at Oban, the dynamic brakes
on only one unit (SP 7443) were functioning. The helper engineer testified
that he did not inform either the dispatcher or the head-end engineer because
the dynamic brakes on the other unit (SP 8317) were not functioning when he
took control of the consist and thus he believed the information had been
relayed to the dispatcher by the engineer whom he relieved.

When Extra 7551 East departed Oban, the head-end engineer asked the
helpér engineer if he- had "...all of your dynamics.® When the helper
engineer responded, "Yeah, I'm in full," the head-end engineer believed that
both helper locomotive units had functioning dynamic brakes. Therefore, the
head-end enginzer believed that he had at least four units with fully
functional dynamic brakes. Although the Safety Board is concerned about the
Jack of communication among the assistant chief dispatcher, the helper
engineer, and the head-end engineer regarding the condition of the dynamic
brakes on the six locomotive units, the head-end engineer’s belief that he
had four units with functioning dynmamic brakes was reasonable, under the
circumstances.

: nzge.--The Lake Minerals Corporation had shipped an average
of only 88 tons per rail car when it had intended to ship 100 tons per car on
the one previous occasion that it had shipped trona by rail. To avoid a
repeat of that situation and also to avoid having excess material at the
destination, Lake Minerals requested that the loading contractor at Rosamond
install a sensing device on the front-end loader to measure the amount of
material that was being loaded into the hopper cars. According to the
superintendent of Lake Minerals, the accuracy of the sensing device had been
tected and he was confident that each of the 69 hopper cars contained
_approximately 100 tons of trona. Therefore, the Safety Board concludes that
the 69 hopper cars loaded at Rosamond each contained approximately 100 tons

_;
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of trona for a total lading weight of about 6,900 tons. Given the total
1ight weight of the 69 cars was 2,130 tons, the Safety Board concludes that
the total trailing tonnage of the train was about 9,000 tons. -

At the time the cars were loaded and moved to the siding at Fleta, SP
procedures required that yard clerks release Lake Minerals Corporation from
the per diem charge for empty cars by accessing SP’'s computer system and
entering inforwation into the car file of the computer system, including the
estimated tonnage of the car lading. The yard clerks estimated what they
thought to have been the weight of the material in the car, believing that
the estimated weight they entered would be overridden by the proper weight
when the shipper’s bill of lading was later received at the billimg office in
los Angeles, and the computer system’'s car file updated with that
information. The yard clerks had routinely estimated the weights of cars
that were being released and had no reason to believe in this instance that
the estimated weights would not be replaced with the -actual weight as
provided by the shipper. The yard clerks’ actions, while ultimately a factor
in the information provided to the traincrew concerning the weight of their
train, were consistent with accepted SP practices for rveleasing cars.
Although one yard clerk testified that it was necessary to estimate as
closely as possible the actual weight of the material, he zould not provide 2
reason why. Because all cars were loaded with about the same amount of
materiai, the estimated weights of 50 tons each for 32 cars, 75 tons each
for 15 cars, and 60 tons each for 22 cars suggest, however, that there was no
- consistent method for estimating the actual weight of material at the time
cars were being released. The Safety Board concludes that the established
practice of estimating weights at the time the cars were releiased, coupled
with the belief that these weights would be changed at a later time, created
a potentially hazardous situation in which yard clerks were merely satisfying
a requirement of the SP computer system in order to obtain a release of the
affected cars.

The bill of lading submitted by the superintendent of Lakes Minerals
Corporation to a shipping clerk at SP’s yard office at Mojave did not
indicate the weights of the cars. The document was reviewed and signed by
both the shipping clerk and the superintendent, but testimony indicates there
was no discussion regarding the lack of weight information. According to the
shipping clerk, he realized, after the superintendent had left the office,
that the billing office in Los Angeles would require a weight to be listed on
the document. After an unsuccessful attempt to contact Lake Minerals
Corporation about the weights of the cars, he estimated the weight of each
car to be 60 tons and wrote the figure of 120,000 pounds per car on the bill
of lading. Contrary to company procedures, however, he did not indicate on
the bill of lading that the weight listed was an estimated weight. The
clerk’s actions, particularly because he had never before received a bill of
lading without the weights provided, again indicate an unsafe practice in
preparing train documents. .

The investigation revealed that the tonnage profile document generated
by SP’s computer system and given .to traincrews was based, in part, on
~ information contained in the car file of thé system. Because of the design

of the computer system, when the billing cleqk received the shipper’s bill of
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lading without an indicacion that the weights Tisted were estimated weights,

the billing clerk %ad the option of entering the bill of lading information -

into the cosputer system by listing either the total shipment weight in the
waybill file of the system or by listing the individual weight of each car
in the car file of the system. Because the billing clerk chose to list the
total shipment weight into the waybill file, the weights estimated and
previously entered into the car file of the computer system by the yard
clerks when the hepper cars were released were not overridden; these weights

remained in the car file. The Safety Board, therefore, concludes that the -

tonnage profile document later generated and given to the operatimg crew of
Extra 755] East at the yard office in Mojave contained the incorrect trailing
tonnage of 6,150 tons based on the weights estimated by the yard clerks at
the time the cars were released. rather than the correct trailing tonnage of
9,000 tons (the weight of the trona and the light weight of the cars).

Had the billing clerk elected the other method to enter the bill of

lading information into the computer system, the shipping clerk’s estimited .

weights of each car would have cverridden the weights previously estimated by
the yard clerks and entered intc the car file. Consequently, the tomnage
profile given to the operating crew would still have indicated that the
trailing tonnage was less than it actually was by about 2,760 tons (40 toes
sultiplied by 69 cars). Had the shipping clerk indicated that the weights
Jisted on the bill of lading were estimated weights, the billing clerk would
have had to verify the true weight of the lading before entering the
information into the computer. Therefore. the shipping clerk’s failure to
indicate that the weights listed on the bill of lading were estimated weights
contributed to the accident. The billing clerk’s decision to enter the total
shipment weight rather than the individual weight of each car was influenced
by the manner in which the weight information was provided and, therefore,
not considered a—factor in—this accident. Nevertheless, the Safety-Board is
concerned about the procedures for entering bill of lading inforwation and
addresses this issue in more detail later in the report.

The investigation determired that the 38 SP cars in the train coesist
were equipped with empty-load devices. According to timetable imstructions
in effect at the time of the accident, loaded cars with these devices were to
be considered the equivalent ¢f 1 1/2 cars in determining tons per operative
brake (i.e., 50 percent additional braking capability per car). At the time
of the train derailment, this information was programmed into the computer

system, which automatically calculated the tons per operative brake. This

information was listed on the tonnage profile given to the crew of txtra 7551
East--69 tons per operative brake, based on a trailing tonnage of 6,150 tons.

The results of the brake tests performed on SP cars equipped with empty-
Joad devices in June 1989 indicated that the tested cars had a norml braking
capability of 1, rather than the 1 1/2 capabiiity. The Safety Board
concludes, thzrefore, that the tonnage profile given to the head-end crew of
Extra 7551 East contained inaccurate information regarding the tons per
operative brake. Based on the listed trailing tomnage of 6,150 tons, the
tons per operative brake should have been listed as 88. Further, had the
tonnage profile correctly listed the trailing tonnage as 9,000 tons, the tons
per operative brake would have been listed as 130. [However, even if a
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braking capability of 1, rather than the 1 1/2, had been used to calculate
the tons per operative brake, with a trailing tonnage of 6,150 tons and 24
axles of dynamic brakes (which is what the engineer believed he had), the
operating rules would still have permitted Extra 7551 East to be operaied
down the grade.

The heag-end engineer testified that he had never on any previcus -

occasion questioned the paperwork given to him, including the tonnage
profile. He had no reason to believe on this occasion that the tonnage

profile contained inaccurate information. Although he had never operated a -

unit train of this material before, he had operated many trains down the
grade and had operated trains with trailing tonnages of about 6,000 tons and
about 9,090 tons. The Safety Board concludes that the head-end engineer’s
acceptance of the information contained on the tonnage profile as being
accurate when he received the document was reasonable.

Extra 7551 East had an actual trailing tonnage of about 9,000 tons, 69
cars calculated with a braking equivalence of 1, and 18 axles (three
Tocomotive units) of dynamic braking. Consequently, the train would have had
130 tens per operative brake (TPOR) and 500 tons per axle of dynamic brake.
Based on Rule 33 of the company’s operating rules, Extra 7551 fast would not
have been permitted to be operated down the 2.2-percent grade. (See
figure 15, arrow 1.) S :

In summary, the Safety Board concludes that deficiencies in SP's
operating procedures in estimating the weights of cars at the time they were
released combined with the method for entering bill of lading information
fnto the computer resulted in inaccurate information being provided to the
head-end engineer of Extra 7551 East concerning the trailing tonnage of his
train. These procedures were directly causal to the engineer’s decision to
operate the triin down the 2.2-percent grade and, consequently, causal to
. the train derailment.

Operation of Extra 7551 East Down the 2.2 Percent Grade.--Based on the
tonnage profile document provided to the engineer and the number of axles of
dynamic brakes that the engineer believed he had, timetable instructions
{ndicated that Extra 7551 €ast could descend the 2.2-percent grade at a speed
not exceeding 30 mph. According to the event recorder data, Extra 7551 East
crested the hill at 27 mph. As the speed of the train increased, the head-
end engineer gradually increased the brake pipe reduction and eventually
~ exceeded one half (13 *bs) the normal full service train brake available
" (26 1bs) at MP 467 to hold the speed at 30 mph. The operating rule in effect
at the time stated that "the amount of brake (train) retarding force used to
balance the grade norwa’ily should not exceed one half (50 percent) of the
normal full service train brake available...." The results of the train
dynamics analyzer tests indicate that the train would have stopped had the
engineer attempted to stop it at the point he exceeded the 13-1b reduction,
which occurred while the train was still negotiating curves at the top of the
h11. The engineer also testified he believed he could have stopped the
train at that point. The engineer, however, had been able to hold the speed
of the train at 30 sph by increasing the brake pipe reduction and, therefore,

probably had no reason to believe he would not be able to control the train_
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beyond that point. (Not until he {increased the brake pipe reduction to
M0 1bs did he begin to become concerned about controlling the train.)
Furthermore, testimony by the head-end engineer, the helper engineer, the
general road foreman, and the road foreman of engines indicated that the
operating rule was considered a recommended guideline or option and not
mandatory. Testimony also indicates that engineers apparently had routinely
exceeded the 13-1b reduction and were able to control trains down the grade.
The Safety Board notes that after the train derailment SP revised the
operating rule to provide more explicit direction to operating crews. The
Safety Board agrees that more explicit direction was needed and concludes
that the operating rule in effect at the time of the triin derailment
provided fnadequate guidance to the head-end engineer on the allowable speed
and brake pipe reduction down the 2.2-percent grade and this was, therefore,
a contributing factor to the deraiiment.

The head-end engineer testivied that after the helper engineer placed
the train brakes in emergency, which in essence nullified a!l dynamic braking
capability, he believed there were no further options available to hia tc
stop or control the train. The Safety Board investigated what options, if
any, were availabie to the head-end engineer at that point.

One possible option, according to the rules, was for the head-end
engineer to reverse the engines. The Safety Board’'s investigation, however,
revealed that although the SP air brake and train handling rules addressed
the procedure to reverse the engines, the head-end engineer had never
received any training on the procedure. Furthermore, the assistant manager
for training of engineers testified tnat this procedure was not taught
because engineers are not allowed to reset the PC switch [an action that
would be required before the engines could be reversed] before the train
comes to a halt. He also testified that emergency situations incorporated
into the simulator training-prograa—are predicated on the premise that once
the brakes are applied in emergency, the train will stop. The Safety Board
notes and is concerned with this apparent conflict between what is addressed
in the rules and what is addressed in the training program. However, the
Board believes that certain questions ~ced to be answered before any raiiroad
advocates, through train handling rules or in training programs, that engines
be reversed in the event of an emergency situation (particularly at high
speeds). For example, the resu.ts of reversing the engines at high speeds in
terms of the destruction to the locomotive operating compartment and when
hazardous materials ave entrained are factors that should be considered. In
view of the foregoing concerns, the Safety Board could not determine if
reversing the engines would have been an option for the head-end engineer of
Extra 7551 East when he rea:ized that the train was not slowing sufficiently
in response to brake pipe redu.tic s

Another possible option for the head-end engineer would have been to
recover dynamic braking capability after the emergency application of the
train brakes. Given that the procedure takes about 1 1/2 minutes, the head-
end engineer would have had sufficient time to accomplish this procedure
during the more than 5 minutes that elapsed from the time the brakes were
placed in emergency until the train derailed. The Safety Board’s
investigation revealed again, however, that the head-end engineer had never
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receivec any training on the procedure to recover dynamic braking. The ' !
Safety Board recognizes that the effectiveness of dynamic brakss above 40 mph _ {
is. substantially degraded. Furthermore, using the formula to determine the ¢
amount of retardation of dynamic brakes at various speeds, the Safety Board
calculated, based on the weight of the train/force of gravity a . the rate of
acceleration, that the retarding force from the dynamic brakes would have
been minimal and would have had little, if any, effect on the speed of the
train as it entered the accident curve. Therefere, the Safety Board
concludes that while the engineer had sufficient time to recover the dynamic
brakes, had he done so, the accident would still have occurred.

st b e a0 b

- The Safety Board considered the possibility that the head-end engineer
could have used retaining valves to operate Extra 7551 East down the
2.2-percent grade. The timetable instructions indicate, however, that for
trains being operated with operative dynamic brakes down the grade between
Hiland and West Colton, use of retainers is not required if tons per axle of
dynanic brake do not axceed 375 per standard range or 450 per extended range.
Based on the information contained on the tonnaye profile document given to
~ the head-end engineer and based on the number of axles of dynamic brakes that
the head-end engineer thought he had, the tons per axle of dynamic brake
‘would have been about 256 (6,150 tons divided by 24 axles)--far less than as
outlined in the timetabla instructionrs. The Safety Board concludes,
therefore, that the head-end engineer would have had no reasen tc consider
using retainers before he began descending the grade.

- ke e ko nmd A ik A et

.

2 dvmrm s -t

In summary, the Safety Board believes that the head-end engineer would
have been able to stop the train only if he had gone to a full service brake
application at the time he exceeded the 13-1b brake pipe reduction while the _ 2
train was negotiating curves at the top of the grade. At that time, however, !
the head-end engineer probably hac no indication that he would not be able to
e - control the speed of the train. The Safety Board further believes that after
the engineer reached MP 469 and had used 21 1bs of his air brake pressure,
there was no possibility of stoppina the train.

- .--The 1initial three stripcharts generated from the
event recorders installed on three of the lead locomotive units indicated
that the train speed exceeded 90 mph--the physical limit of the stripcharts.
Additional stripcharts were generated; they indicated the maximum speed was
at least 100 mph. These results are consistent with the testimony of the
head-end engineer who believed that the train reached 160 mph. The Safety
Board, therefore, concludes that Extra 7551 East was traveling at least
100 mph when it derailed.

Ccwmunication

The Safety Board’s investigation revealed serious shortcomings in the
exchange of pertineat information among the head-end engineer, the helper
engineer, and the assistant chief dispatcher. In reviewing the communication
that took place, the Safety Board attempted to determine what information, or
lack thereof, was critical to the operation of Extra 7551 East down the
2.2-percent grade.
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When the helper units courled onto the rear of Extra 7351 East at Oban,
the helper engincer knew that one of -the helper units did not have
functioning dynamic brakes and did not krow the condition of the o,namic
brakes on the lead locomotive units. The helper engineer stated tha® he did
not inform the dispatcher about the lack of functioning dynamic brakes
because the brakes on that unit were not functioning when he took control of
the helper units; he believed that the engineer whom he had relieved would
have inforwed the dispatcher who, in turn, would have informed the head-end
engineer. The head-end engineer testified that had he been informed that
only one of the helper units had functioning dynamic brakes, he probably
would not have operated Extra 7551 East any differently because he still
believed that he could control a train with a trailing tonnage of 6,150 tons
with three locomotive units having functioning dynamic brakes,

The assistant chief dispatcher arranged the number of locomotive units
for the movement of Extra 7551 East based on his calculation that the
trailing tonnage was about 8,900 tons. Fvthermore, when he was informed that
one of the locomotive units in the yard was dead-in-consist, he altered the
plan to have the crew pick up an additional Tlocomotive at Palmdale by

ordering the 2-unit helper locomotive tc move to Oban and couple onto the \

rear of Extra 7551 East--an action that suggests that the dispatcher was
concerned with the number of locomotive units that had been arranged for the
movement of Extra 7551 East. However, in spite of. this concern and even
:hough the dispatcher had never in the past recalculated the tonnage to
determine the number of locomotive units needed, he was not prompted to query
the crew or access the computer system, which was available at his desk, to
determine the tonnage figure that had been provided. Had he dvne so, he
might have realized that a discrepancy existed. Nevertheless, even if the
dispatcher had expressed some concern to the head-end engineer that the
trailing tonnage of the train might have been about 8,900 tors, the head-end

-engineer, in applying rule 33 and believing that-he had 24 axles of dynamic

brakes, would still have concluded that he could operate the train down the
grade. However, with a trailing tonnage of 8,900 tons and 24 axles of
dynamic braking, the engineer would have been required to crest the hill at
15 mph and not exceed 20 mph descending the grade. The Safety Board believes

. that at those speeds, the brake shoes would probably have not been destroyed

or burned away and that, consequently, the train could have been brought
safely down the grade. Therefore, the failure of the assistant chief
dispatcher to follow up on a possible discrepancy regarding the tonnage of

. the train contributed to the train derailment.

The investigation also revealed that the assistant chief dispatcher was
primarily concerned with assigning sufficient locomotive units to provide
power for moving trains up a grade. Yhe dispatcher testified that he did not
request information from engineers nor did he query the computer system;
engineers were responsible for informing him if dynamic brakes were not
functioning.  While the Safety Board agrees that engineers have this
responsibility, the Board also believes that the dispatcher, who is
responsible for the safe movement of trains, chould be equally concerned
about providing sufficient locomotive units with functioning dynamic brakes
to brirg a train safely down a mountain grade as he is with providing
sufficient power to move a train up a mountain grade. Had the assistant
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chief dispatcher queried the operating crew of Extra 7551 East concerning the
status of dynamic brakes, he might have been prompted to assign an additional
unit to the consist.

Consequently, the Safety Board concludes that the head-end engineer
would possibly have altered his decision to operate Extra 7551 East down the
grade, only if he-had received accurate information concerning the trailing
tonnage figure and information regarding the inoperative dynamic brakes on
one of the helper units. Neither piece of information alone would have been
significant enough to alert the engineer that operating down the grade might
be unsafe. Therefore, the lack of communication among the assistant chief
dispatcher, the helper engineer, and the head-end engineer concerning the
trailing tonnage of the train and the number of locomotive units with
inoperative dynamic brakes before the train began descending the grade is
considered a factor to the cause of the train derailment.

There was no communication between the head-end engineer and the helper
engineer after the train departed Oban and during the descent down the grade.
The helper engineer testified that there was no need for communication
because he could observe the brake pipe gauge and determine what action the
head-end engineer was taking. When the train speed reached about 40 mph, the
helper engineer initiated an emergency brake application without
communicating with the head-end engineer. Although the head-end engineer
testified that he was abcut to initiate an emergency brake application, the
Safety Board is concerned that no communication was initiated by either
crewmember when it was obvious that an emergency situation was developing.

The Safety Board notes that the SP now requires the road and helper
engineer(s) to communicate the condition of their units and train to

determine maximum authorized speed and train handling requirements. The -
.. Safety-Board recognizes that this rule should-easure that the engineers are

aware of the condition of the dynamic brakes on the locomotives in their
train; the Board remains concerned, however, that vital information, as was
evident in this accident, may not be relayed to and from the dispatcher.
Apparently engineers are required to inform dispatchers of any defective
locomotive condition, but the helper engineer in this accident did not make
sure that the dispatcher had been informed. Further, although the assistant
chief dispatcher in this accident had some concern regarding the accurate
tonnage of the train, he did not relay this concern to the operating crew of
Extra 7551 East. Therefore, the Safety Board believes that the SP should
develop explicit procedures that require the dispatcher and the operating
crew.to communicate vital information concerning the condition of the train.

Testing Dynamic Brakes

Despite the railroad industry’s emphasis on the use of dynamic brakes to
control a train, as reflected in the operating rules, timetable instructions,
and engineer training programs, neither the carrier involved in this train
derailment, the SP, nor the FRA required that the dynamic brake system on a
locomotive be tested or be functional. The Safety Board is concerned that
certain rules and special instructions regarding the operation of trains,

" particularly in mountain territory, require a train to have a certain numberf
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of axles of dynamic brakes, yet there is no rule to require that the dynamic
braking system on a locomotive be functional or even tested.

Testimcny by the head-end engineer revealed, however, that SP personnel
are familiar with the procedure for testing the dywamic brakes. The only
positive method is for someone to read the ammeter in each unit of the
locomotive consist while moving above 15 mph to ensure sufficient current
while in the dynamic braking mode. This test method, however, was not
followed before Extra 7551 East began descending the 2.2-percent grade, even
though sufficient dynamic braking was critical to the safe operation of the
train down the grade. The Safety Board believes that the status of a system
as critical to the safe movement of the train as the dynamic brake system
should be tested before departure and that testing should be required by both
the FRA and the railroads. The Safety Board does, however, have concern
about the safety involved with having an employee climb from one locometive
to another while the train is moving. With today’s technology, the Safety

Board believes that a positive method could be developed to indicate to the -

operating engineer in the cab of the controlling locomotive unit the status
of the dynamic brakes on all units in the train. Furthermore, the Safety
Board believes that the Federal Railroad Administration and the Association
of American Railroads ar¢ the appropriate agencies to research this issue and
develop an appropriate method for transmitting dynamic brake information te
the cab of the controlling locomotive unit.

Because of conflicting testimony from SP personnel regarding the
company’s interpretation of FRA requirements for functioning dynamic brakes,
the Safety Board requested that the FRA provide in writing its position on
this issue. The FRA responded, "If a dynamic brake or regenerative brake
system is in use, that portion of the system in use shall respond to control
from the cab of the controlling locomotive.”™ The Safety Board does not agree
with FRA’s further statement that this "makes tiear that-both the equipping
and the use of dynamic brake is optijonal."™ Moreover, the Safety Board is
disappointed with FRA’s position that it wili not take exception if a dynamic
brake is found inoperative or not operating properly. Given the emphasis an
dynamic brakes in operating rules, in timetable instructions, and in training
programs for engineers, and given the lack of a requirement for testing
dynamic brakes, the Safety Board firmly believes that if a locomotive is
equipped with dynamic brakes, the dynamic brakes should be functional.

Consequently, the Safety Board believes that the FRA should revise its

regulations accordingly.
Event Recorders

According to SP’s general road foreman, all new locomotives being
purchased are equipped with event recorders, and event recorders are being
installed on existing locomotives during major overhaul. The investigation
of the derailment of Extra 7551 East demonstrates the need for all
locomotives to be equipped with event recorders. While the Safety Board
obtained pertinent information from the readout of the stripcharts generated
fror. the event recorders installed on three of the lead locomotive units,
other pertinent data were not available because the two helper locomotive
units and the fourth lead unit were not equipped with event recorders. For
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example, had the helper units been equipped with .event recorders, more
accurate information would have been available concerning the time when the
helper engineer placed the train brakes into emergency. Also, had the fourth
lead unit, unit 9340, been equipped with an 2vent recorder, amperage activity
from dynamic braking should have been recorded; this information would have
aided in determining whether or not the dynamic brakes on that unit were
functicning., The Safety Board continues to believe that event recorders are
not only an invaluable investigative tool in deterwining the cause of
accidents and preventing future accidents, but also a management tool that
can be used to monitor compliance with operating rules, particularly speed
restrictions.. The Safety Board notes that the SP has established a program
to equip existing locomotives with event recorders.

The Safety Board’s position regarding the mandatory use of event
recorders in the railroad industry has been well documented in previocus
accidert investigations, through the issuance of safety recommendations to
the industry and the FRA, and in comments on Federal rulemaking proposals.
The Safety Board addressed the issue of a Federal regulition requiring event
recorders - in its investigation of a head-on collision between two Iowa
Interstate Railroad freight trains near Altoona, lowa, on July 30, 1983.36
The Board stated: ) ‘

The Safety Board believes that the Rail Safety Improvement Act of
1988 mandates rules requiring event recorders and that it does not
give the FRA freedom to decide whether Federal regulatery
intervention on this subject is necessary. The Board is concerned,
based on the FRA’s past considerations of this issue, that the FRA
will arbitrarily decide that Federal regulations are not justified
or warranted. The Board believes that the intent of Congress is
explicit and that the FRA should take immediate action and issue
the rulemaking requiring event recorders in the railroad industry.

_ As a result of the Altoona accident, the Safety Board issued the following

safety recommendation to the FRA:
R-89-50

Expedite the rulemaking requiring the use of event recorders in the
~railroad industry. '

The FRA has not responded formally to the Board’s recommendation. However,

in 2 recent meeting between FRA and Safety Board staffs, .agreement was
reached on the general principle that some type of recording devica should be
required to be installed on trains. The FRA and Safety Board staffs will
meet further to discuss the parameters of this issue. In spite of the
agreement reached through this cooperative effort, the Safety Board remains
concerned that rulemaking activity has not been expedited. Consequently,

3€ pailroad Accident Raport--"Head-on Collision between lowa Interstate
Railroad Extrs 470 West and Extras 406 East with Release of
Materials, near Altoona, lowa, July 30, 1988® (NTSB/RAR-839/04).
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Safety Recommendation R-89-50 remains in an "Open--Unacceptable Action®
status, and the Safety Board reiterates the recommendation as a result of the
Board’s investigation of the San Berrardino accident. .

Combuter-senerated Tonnage Profile Information

At the time of the train derailment, the estimation and placement o,
weights of loaded cars into the car file of the computer system was an
accepted practice on the SP. After the train derailment, SP revised the
computer system so that regardless of tne weights estimated and placed into
the file, the computer will automatically update the tonnage to the maximum
capacity of the car. According to the director of clerical operations, the
maximum tonnage figure will remain in the car file of the computer until the
shipper’s bill of 7lading is received and only when the bill of lading
indicates a shipper-certified weight will the maximum tonnage figure be
adjusted to reflect the shipper-certified weight. If an estimated weight is

indicated on the shipper’s bill of lading, the maximum tonnage figure will

remain in the car file of the computer system until the car has been weighed.
Although the Safety Board notes that the SP has taken steps to improve the
system in place at the time of the derailment, the Board remains concerned
that inaccurate information concerning the trailing tonnage of "a train can
still be generated and given to the operating crew. The currant system does
not provide an adequate method of generating accurate trailing tonnage
information.

Opportunity for error still exists after the computer has automatically
updated the tonnage figure to the maximum capacity of the car. If a yard
clerk (1) receives a shipper’s bill of lading without weights listed, and
(2) estimates the weights withcut indicating the weights are estimated, when
that document is transmitted to thke billing office in Los Angeles, the
billing clerk could--assume, as occurred in this accident, that_the weights
listed are shipper-certified weights. If the billing clerk then elects to
list the individual weights, as shown on the document from the yard clerk,
the estimated weights would override the maximum tonnage figure that was
automatically generated at the time the cars were released. Consequently,
even with the changes made by SP after the train deraiiment, a traincrew’s
tonnage profile document, which is generated based on information in the car
file of the computer sytem, could still reflect inaccurate information
concerning the trailing tonnage of the train. The Safety Board recognizes
that this most likely would occur when a unit train is involved; yet the
opportunity for error still exists with the system currently in piace.
Therefore, the Safety Board believes that the SP should take immediate steps
to improve the method of providing accurate trailing tonnage information to
traincrews. . .

The use of the maximum tonnage figure until a car has been weighed, in
the event the shipper’s bill of lading reflects estimated weights, raises
additional cc ..»rns regarding the efficiency and safety of train operations.
If the maxim - -onnage figure remains in the car file of the computer system,
this informat.on will dictate, in essence, the number of axles of dynamic
brakes needed to operate a train down a grade. It is conceivable, therefore,
that the actual weight of a train could be substantially less than what is
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indicated on the tonnage profile dJdocument, based on the maximum tennage
figures. A3 a result, more locomotive units to provide power and dynamic
braking could be assigned to a train than are needed. While the margin of
safety would appear to be increased by this procedure, the Safety Board
questions whether or not tne SP has studied the ramifications of this
procedure in terms of traincrews becoming overly reliant cn the increase in
power and dynamic braking capability and in terms of operating a railroad
efficiently. On the other hand, oparuting personnel may become ircreasingly
wary of a tonnage profile document knowing that the document may not centain
accurate information concerning tons per operative brake. One additional
point to coasider is the overloading of cars. If, for example, each car in a
unit train is loaded to a weight that is higher than the maximum figure
contained in the computer, the actual trailing tonnage of the train could be
considerably higher than the weight listed on the tcnnage profile generated
by the computer. Accordingly, the Safety Board urges the SP to examine the
ramifications of any method precposed to provide accurate trailing tonnage
infermation to traincrews.

Dynamic Brake/Emergency Interlock

The burpose of the inte}lock that nu]\ified the dyramic brakes after_an.

emercency application of the air brakes was to prevent the wheels from
sliding. This had some validity when dynamic braking was new and befcre
engineer training became formalized. However, engineers in the industry are
now trained to automatically release Tlocomotive brakes in 2 trainlire
emergency. Other railroads, such as the Union Pacific and the Burlington
Northern, recognize the importance of retaining dynamic trakes to ensure that
some retardation is still available if brake shoes burn away. Consequent®v,
the Safety Board believes that the SP should eliminate tha dynamic
brake/emergency interlock on all locomotive units to ensure the availability
of at least one braking system at all times.

Reporting Defective Conditions on Locomotives

The investigation revealed that updating the computer svstem with
information regarding defective locomotive conditions did not appear to
receive . priority attention. Furthermore, .conflicting testimony by SP
personnel suggests that the responsibility for updating the computer had not
been weil delineated. According to the assistant chief dispatcher involved
in this accident, it is not his responsibility to place that information into
the computer. He stated he does so on occasion or gives the information to
a cierk in the office who will update the computer when convenient to do so.
According to the chief mechanical officer, however, the dispatcher is
responsible for updating the computer when he receives information from
engineers concerning locomotive defects. The .Safety Board believes that the
computer sysi:m should accurately reflect the condition of loccmotive units
and that SP should develop a procedure to ensure such information is entered
into the computer system in a timely manner and to clearly designate the
responsibility for doing sc. : .
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Training Progras Jor Engineers | - | g ‘

The Safe'y Board’s review of the training. program for engineers -
revealed that, overall, the program was well conceived and offered a balance -
of classroom instruction and simulator training. Refresher training programs i
were also offered with the l-week program geared for engineers who worked
predominantly in wountainous terrain. The Board’s investigation of this
accident, however, revealed shortcomings in the program.

Of concern to the Safety Board was the head-end engineer‘s testimony
that he had never been placed in an emergency situation during simulator
training. The assistant manager for training testified that emergency
situations incorporated into the simuiator training are predicated on the
premise that once the brakes are appiied in emergency, the train will stop;
consequently, engineers are not taught to recover their dynamic brakes after
an emevrgency application of the train brakes have been made. If the
assistant manager’s statement accurately reflects SP’'s position rvegarding
simulator training, the Safety Board believes that SP is not attaining
maximum benefit from its simulator training program. During simulator ;
training, crewsembers should be confronted with several operating o ]
parameters, including emergency situations that require the crewmembers to
make appropriate decisions and to take appropriate actions. Contrary to what
occurred in this accident, crewmembers should be trained and instructed to
work as a team and communicate to arrive at the most suitable solution to the
emergency at hand., The Safety Board believes that the head-end engineer of
Extra 7551 East should have been provided: adequate training and instructions
regarding options during emergency situations, including the recovery of
dynamic brakes. The SP, therefore, should review its training program for 1
engineers and incorporate emergercy situations into the simulator portion of 3
the program that will require crewmembers to respond appropriately to various
operating parameters. . .. : .- -

-~

 wnche

Southern Pacific Training Program for Yard Clerks

—

The investigation revealed that yard clerks had been provided no formal ‘
guidance regarding the weights of various commodities that were being :
transported by the SP or how the practice of estimating weights could ]
possibly affect the safety of train operations. The discrepancy between the
actual weights of the cars and the weights estimated by the yard clerks
indicate that even on-the-job training was not accomplishing a degree of
consistency. The Safety Board notes that the change in the computer system
and the tendency of shippers to deal directly with the billing office in
Los Angeles rather than with the clerks in outlying areas should minimize the

. type of ervors with the bill of lading information that occurred in this
accident. The Safety Board believes, however, that because clerks in
outlying areas may continue to receive bill of lading information from
shippers, SP should emphasize to its employees the importance of
(1) obtaining the actual weights from shippers, and (2) the importance of
indicating on the bill of lading if the weights listed are shipper-certified
or estimated weights, Furthermore, shippers should be alerted to the
importance of providing accurate weight information on the bill of lading
they submit. o '. '
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Southern Pacific Management Oversight of 'Train Operations

SP’s oversight of train operations is primarily accomplished through
efficiency testing, train rides, and a review of event recorders. However,
the investigation also revealed that there is no consistent method or written
policy regarding the number and types of efficiency tests that are to be made
(particularly on grade operations), no policy regarding the number of check
rides that should be made with engineers, and no policy regarding the review
of event recorders. ' ‘

The Safety Board 1is concerned that without specific quidance or a
written policy regarding efficiency tests, check rides, and a review of event
recorders, SP management may not detect certain operating practices that are
not in compliance with operating rules. For exampie, Rule 61.E, in efiect at
the time of the train derailment, stated, "The amount of brake retarding
force used to balance the grade normally should not exceed one half
(50 percent) of the normal full service train brake available if dynamic
brake and pressure maintaining are operative." Testimony by the head-end
engineer indicated, however, that he had in the past exceeded 30 percant of
the full service train brake available, and that engineers routinely exceedsd
the 50 percent. Although testimony also indicated that this rule was mot to
be interpreted as mandatory, the 3afety Board believes that had a specific
policy regarding oversight of train operations been in place--through
efficiency checks, check rides, or a review of event recorder tapes--the
practice of exceeding 50 percent of the -full service train brake available
may have been detected by supervisors and corrective action may have been
taken. The Safety Board believes that riding with an engineer only once a
year or reviewing an event recorde:: tape only when an apparent violation
occurs is not adequate supervisory oversight. Consequently, the Safety Board
beiieves “that —the SP should review its supervisory oversight of trdin
operations and provide specific guidance regarding efficiency tests, check
rides, and the review of event recorder tapes.

The Safety Board has previously addressed the issue of supervisory
oversight of train operations with the SP. - On November 18, 1986, as a result
of its investigation of the derailment on June 9, 1985, of a St. Louis
Southwestern Railway Company freight train near Pine Bluff, Arkansas, the
Safety Board issued the following Safety Recommendation to the SP:

-86-4

Provide intensive full-time supervisory oversight of its mainline
train operations with particular emphasis placed on the enforcement
of speed restrictions and operating t_-ules.

In fts response of September 8, 1987, the SP advised the Safety Board, in
part, of the following:

A comprehensive program to control speed as well as overall rules
.. compliance has been initiated. This program...includes efficiency
testing by all of our officers, both 1n?ividually and as teams, to
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insure rules compliance both day and night. Our officers are
required to make a preponderant number of their tests during hours
of darkness. .

Team testing is done by assigning our officers in groups of four
with one officer designated as captain....They test all areas of
the division, on a random basis to ensure no patterns are
established that would nullify the surprise element....

Our road foremen of engines are required to ride 12-15 trains each
month, concentrating on those engineers with lesser skills in train
handling techniques, air brakes and rules knowledge. This program
is designed to upgrade all of our enginemen to a high level of
perforsance....

A large percentage of our Tocomotives are now equipped with event
recorders. The tapes are captured at strategic locations and all
of them are read and evaluated by our road foremen of engines for
speed violation and train handling techniques....

g
é .
:

The safety recommendation was being beld in an “"Open--Acceptable Action®
status pending completion of the Board’s investigation of an accident at
Yuma, Arizona, in which supervisory oversight was again raised as an issue.
The SP informed the Board that as a result of the Yuma accident, the company
was placing an officer on duty 24 hours a day at the Yuma yard office. The
results of the investigation of the San Bernardino accident again suggest
that the SP needs to examine supervisory oversight of train operations. In
view of the new safety recommendation being issued in this report, Safety
Recommendation R-86-42 has been classified as “Closed--Unacceptable
Action/Superseded.”® .

e L 2]

The head-end engineer had been qualified over the territory by mzking
one trip with a supervisor from Bakersfield to Tehachapi; this trip did not
include the area in which the accident occurred. The Safety Board believes
that supervisors cannot assess adequately the ability of engineers to operate
trains properly over an entire territory by making one short ride with an
engineer. In territory with mountainous terrain, supervisors, at a minimum,
should ride with an engineer in both directions on the mountain grade before
qualifying an engineer for the enti.e territory. Further, the ride should be
performed on a train that is comparable in size and trailing tonnage to those
typically most difficult to operate on that territory. Consequently, the
Safety Board believes that the SP should revise its procedures accordingly
for qualifying engineers. The Board 2lso believes that the FRA shculd
prosulgate regulations along the same line.

DR TP S I TTA R INISIM T MM e fT) AT LT T AP S ST 3 L S A e e T g e s

The Pipeline Rupture

_ To deterwine the cause of the pipeline rupture on May 25, 1989, the
E Safety Board examined the physical damage to the pipeline, reviewed the
v results of reports of the metallurgical examinations of the pipeline,
inspection of soil, recordings of train vibrations; conducted field
sisulations of excavating equipment operations; and reviewed the testimony of
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equipment operators and Calnev and SP personnel who were at the accident site '

between the time of the derailment and the time of the pipelime rupture.

- Although the occurrence of the pipeline rupture in the same area where the

train had derailed 13 days earlier ismediatcly raised concern about the
relationship of the two events, the Safety Board considered the possibility

- that the damage to the pipeline had occurred before the train derailed. The

results of .the metallurgical examination performed at the Safety Board’s
laboratory indicate that the rupture was not associated with the longitudinal
weld. There was no evidence that any heavy equipment had been operating in
the area before the train derailment, yet the mechanical damage to the pipe
in tha:form of linear scrapes and depressions and the damage to the coating

_ were typfical of ipsent-related damage. In view of the pkysical damage to

the pipe and the lack of any evidence that heavy equipment was operating in
the area before the train derailment, the Safety Board vuled out the
possibility that the dasage to the pipe ¢ccurred before the train derailed.

The Safety Board then examined the possibility that railread parts from
derailing equipment or sections of track may have penetrated the native scil
sufficiently to strike and damage the pipeline. Testimony and the available
evidence indicates that during the postderailment inspections of the
pipeline, and during the inspection of the area following the pipeline
rupture, railroad equipment parts were found in the immediate area and that
although some parts were embedded in the native soil, no part was of
cufficient mass and shape to be suspected of having caused the damage %o the
pipeline. The immediate concern following the derailment was that if the
fnverted locomotive had remained intact, it may have penetrated the ground as
such as 3 or & feet. When the locomotive was removed, however, it was
determined that the top of the locomotive had been sheared off and that the
locomotive remained at ground level. Also, the location of this locomotive
was south of the rupture area. Further, the Safety Board believes that it
is unlikely that _any rvailroad debris coming in contact with the pipeline
could have produced the relatively parallel marks that were noted on the
pipeline in the area of the rupture. Based on the lack of any railroad parts
in direct contact with the pipeline and based on the physical damage to the
pipeline, indicating excavation equipment-related damage, the Safety Board
ruled out the possibility that railroad parts penetrated the soil
sufficiently during -the derailment sequence to contact and damage the
pipeline. The soil consultant’s report strongly indicates that the area
where the rupture occurred had most likely been excavated because of the
1o0se compaction of the soil and the amount of trona material that was
observed in the soil. This information combined with the intormation
regarding the train parts found near the rupture further supports a finding
that the pipe was damaged after the train derailment.  However, this
information does not help to identify precisely the timing of the daxage to

. the pipeline after the train derailment.

In view of the foregoing, the Safety Board examined the activities
during the time between the train derailment and the pipeline rupture to
determine if the pipeline was damaged (1) during removal of the train
wreckage, (2) during the remcval of the trona from over the pipeline,
(3) during the excavation and inspection of the pipeline, or (4) during

" removal of the trona from the derailment area. }
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Remova)l of the Train Mreckage.--SP cut a breach through the lavee and
brought in several pieces of heavy equipment--including cranes, bulldozers,
and front-end loaders--to resove the train -wreckage. Although ~ no
calculations were made to determine the stress imposed on the pipeline by the
heavy equipment operating over 1t, both Calnev and SP personnel testified
they belteved there was sufficient cover, with the existing native sofl and
the spilled trona above the n'~2line to prevent any damage to the pipeline.
According to the testimony of cn-site personnel, the removal of the train
wreckage was accomplished as planned; no cars or locomotives were dropped or
dragged over the pipeline--all equipment was lifted and carried out to the
other side of the track., The Safety Board, however, considered the
possibility that a piece of equipment, such as 3 front-end loader with teeth
on the bucket, ma' have inadvertently dug deep into the ground unnoticed.
Equipment operators stated that excavation equipment, including two large
bulldozers, were working diligently in the area lifting cars and wmoving
trona. Ouring that tise, the terrain was uneven because of the spilled trona
and, consequenty, the exact depth to native soil was probably not known to
the operators of the equipment. Furtherwore, because of the many pieces of
equipment operating in the area, the high noise level generated by the heavy
equipment, and the visibility throughout the area restricted by stacked rail
cars, supervisory personnel unlikely would have been able to observe every
movement of the equipment operators, particularly on May 13 when operations
continued after dark. Although the 4 to 6 feet of natural cover that existed
over the pipeline at this time should have provided ample protection against
damage froe the wreckage clearing operations, some equipment being operated
was capable of penetrating the available -aver. BRecause of the )imited
surveillance during the wreck clearing opecatiors, opportunity existed for
equipment to damage the pipe’.ne unobserved.

v » ¢ line.--After the train wreckage was
removed, Calnev cut an 8-foot-wide path through the trona to excavate and
inspect the pipeline at those locations where railroad parts may have
penetrated the native soil. To accomplish this, Calnev had to work through

the night of May i5.

The equipment used to remove the trona from over the pipeline included a
John Deere 690B excavator and a front-end loader. Although testimony by
Calnev personnel on site indicated that they were never concerned during the
removal of the trona that the integrity of the pipeline may have been
compromised, the Safety Board considered the possibility that the teeth on
the bucket of the 690B excavator could have been the source of the linear and
relatively parallel marks observed on the pipeline following the rupture.
(Because the bucket on the front-end loader had a smooth edge, it is highly
unlikely that the bucket could have produced the relatively parallel marks
observed on the pipeline.) Testimony indicates that the 6908 excavator may
have dug as deep as 16 inches into the native soil at one location. However,
the depth of the pipeline in this area was later determined to have been at a
minisum of 3 1/2 feet, and close to 4 feet. Further, the metallurgical
examination of a section of pipe just south of the ruptured area of the pipe
by the Southwest Research Institute indicated that the damage was established
in a southerly direction. The testimony also indicated that the excavator
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was working primarily in a south to north direction which means that any
damage  inflicted would have been in a northerly direction. - Finally, the
damage produced by the excavator during the field simulations did not

roximate the damage found on- the pipeline following the rupture.

refore, the Safety Board concludes, based on the available evidence, that
the demage to the pipeline did not occur when Calnev made the 8-foot-wide
path and removed the trona from over the pipeline before the excavation and
faspection of the pipeline.

- Excavation snd Inspsction of the Pipeline.--The only piece of equipsent
noted to have been close te the pipeline during its excavation and inspection
was the Case S80C backhoe used to excavate the pipeline at the locations
where railroad debris had penetrated the native soil. At those locations,
the pipelire was excavated and inspected from the & o‘clock position
~clockwise to the 2 o'clock position looking north, and no damage to the
coating or pipeline was observed. Cainev’s manager of operations testified
that the area of rupture on the pipe most 1ikely was located in an are» wkere
Calnev had excavated. The metallurgical examination indicates that the point
of rupture .was at the 1:30 o’clock position, although photographs of the
pipeline suggest that it may have been closer to the 3 o’clock position.
The Safety Board believes that during its inspections had Calnev uncovered
the area of the pipeline that later ruptured, they would have observed the
damage, recognized the danger it posed to continuad operations, and removed
the damaged portion. Consequently, ecither Calnev’s inspections did not
uncover this area sufficiently to expose the damage, or if it did, the damage
did not exist at that time. £Even if the exact point where the pipeline
eventually ruptured was not completely uncovered during the excavatior and
inspection, the Safety Board believes that if the damage was inflicted during
the excavation of the pipeline, coating damage on top of the pipeline, at a
minimum, would have been observed when the pipeline was visually inspected.

The Safety Board, therefore, considered the possibility that the demage
occurred when the backhoe backfilled the excavation hole after the pipeline
‘'was inspected.  Testimony indicates that much of the backfilling was
accomplished by hand. However, time was a factor and to expedite the
backfilling process, the backhoe may have been used to reach in and pull the
soil that was atove and to the side of the pipeline; during this process, the
teeth of the bucket may have contacted and damaged the pipeline.
Furthermore, testimony of the equipment operators and Calnev’s manager of
operations indicate that the 580C backhoe was working from morth to south.
Consequently, any damage to the pipeline from the teeth of this backhoe would
have rosulted in the infliction of damage in a southerly direction during
both the excavation and the backfilling of the hole. This direciion of
damage is consistent with the results of the metallurgical examination by the
Southwest Research Institute.

However, further testimony by equipment operators and the results of the
simulation of the excavating equipmwent operations suggest that the S80C
backhoe could not inflict the type of damage that occurred to the pipeline.
The "chatter® type marks inflicted during the simulation were not consistent
with the physical damage observed on ‘he pipe. Therefore, the Safety Board

concludes that the damage to the pipeline did not occur ,vhen the
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excavation hole near the wmiddle of lot 76 was backfilled with the 580C
backhoe after the pipeline had been inspected. = -

Romoval of Trona From the Perailment Area.--The Safety Beard considered
the possibility that the pipeline may have been damaged when the trona was
removed by SP from the derallment area following the excavation and
inspection of the pipeline. Calnev personnel testified that the sofl cover .
they observed over the pipeline following the rupture may have been
1 1/2 feet less than what they noted when they left the site following the
derailment. Because the trona had already been removed above the pipeline
through the area where the rupture eventually occurred, there was no need for
equipwent to have been digging into the native soil during the process of
rewoving the trona from the derailsent area. However, equipment operators
wvho were in the area where the trora was being rewoved later testified that
equipment may have been operating rear the pipeline and even over the
pipeline during the removal process. The track excavator used to remove the
trona from the railroad esmbankment was observed to have been dragging the
trona down the side of the embankment and across the pipeline. Although a
piece of metal had been welded to the teeth of this equipment to facilitate a
smooth grade, testimony -indicates that this piece of metal occassiomally
broke off, but that the excavator continued to operate. . Other testimony
indicated that after the troma was dragged down the embankment, it was
stockpiled west of the pipeline at which point a front-end loader would move f
in (with its tires east uf the pipeline), scoop up the trona, and then back
up to a point where the trona couid be leaded into trucks. To remove trona :
that had been stockpiled east of the pipeline, a front-end Yoader raised its }
bucket over the top of the pile, and then lowered the bucket dragging the
trona back to a point where it could then be loaded into trucks.
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_ The soil consultant’s report indicated that in the excavated arzas the

__soi)_had been loosely compacted following the backfilling of the hole. It is -
possible, therefore, that the track backhoe without the piece of metal welded e
to the teeth of the bucket or a front-end loader could have penetrated the
loosely compacted soil to a greater depth than anticipated by the operator
and could have contacted the pipeline. The simulation of the excavating
equipment operations indicated that a front-end loader could strike the
pipeline without the noise being heard in the immediate area or the centact
being felt by the operator of the equipment. In view of the foregoing, the
Safety Board belfeves that it is possible that the damage to the pipeline
occurred during the removal of the trona following the excavation and
inspection of the pipeline. '

Adequicy of Calnev’s Inspection of the Pipeline
Following the Train Derailment

The exact timing of the damage and the precise manner in which the
damage was inflicted is not, in the Safety Board’'s view, the major safety
. {ssue; rather that Calnev recognized that damage to its pipeline could occur
as a result of the deratilment, the wreckage clearing operations, and the
trona removal, but failed to perform adequate inspections or tests of the
pipeline to determine that it had not been damaged before resuming normal
operations. Aithough Calnev had the greater responsibility to protect its
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pipeline, SP was aware of the potential for damage during the wreckage

: removal and cleanup, and it had a responsibility to prevent damage to the
pipeline. . .

: Calnev prudently decided to use its employees and its contract personnel
i . to remove the trona over the pipeline and to excavate and inspect the

' pipeline in areas where train wreckage penetrated the ground. In so doing,
Calnev. minimized. the cpportunity for excavation equipment not under its
control to damage its pipeline and afforded the company the opportunity to
determine if any of the train wreckage had ponetrated the ground to a depth
tha: may have compromised the integrity of the pipeline. However, Lalnev
apparently did not adequately consider the potential for damage that could
have been caused earlier by excavation equipment during the wreckage removal
or later during the removal of the trona from the accident site. Action to
properly and fully assess the condition of the pipeline could have been i
achieved by following one of three procedures: by excavating and visually
inspecting the entire pipeline through the derajiment area after ail
equipment had been removed from the site, by performing a hydrostatic test at
a level capable of confirming the integrity of the strength of the pive, or |
by using internal {inspection instruments capable of detecting pipe wall ;
reductions and pipe diameter abnormalities. _

To have performed a hydrostatic strength test, Calnev would have had to
remove the petroleum product from the pipeline and to bave tested that
section of pipeline between Colton and Cajon Pass, or would had to have taken
additional action such as separating the pipeline on either side of the
deraiiment area and hydrostatically testing the pipeline section through the
derailment area. This would have involved removal ¢f the water from the
tested section and then reconnecting the tested section to the pipeline. To
have used the internal inspection instrument, Calnev would have had to
install at some point downstream of the derailment area a means for receiving -

___and removing the internal inspection_instrument, and would have had to place
the pipeline in operation at a pressure sufficient to move the internal
-inspection instrument through the pipeline to the receiving point. Although
each of the three inspection or test procedures could have been performed,
visual inspection of the pipeline within the derailment area was the most
practical procedure given the existing configuration of the pipeline because
this method would have only required the pipeline to be kept out of
operation until the inspection had been performed; no special arrangements or
changes to the pipeline would have been required.

aksber .

s ad’

However, had the pipeline configuration permitted the use of an internal
inspection instrument without having to increase substantially the pressure
then in the pipeline, such an inspection would have readily revealed the
damages in the . ipe wall and their locations without having to excavate the
entire pipeline or without having to take the pipeline out of service. The
Safety Board discussed in its 1987 report of gas pipeline ruptures and fires
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at Beaumont, Kentucky,3? the capabilities and limitations of interna)
inspection equipment, the special provisions that must be made in the
configuration of pipelines to use this equipment, the fact that many
pipelines are not configured to accept and use this équipment, .and the fact
that the Federal pipeline safety standards do not require pipeline operators
to use this equipment. Because the Safety Board believed that wmany
potentially hazardous conditions, such as the damage to the Calnev pipeline,
could be identified through the use of internal inspection equipment befare
an accident occurred, the Board, on March 24, 1987, issued the following
safety recommendations to the Research and Special Programs Administration:

P-87-6

Require existing natural gas transmission and liquid petroleum
pipeline operators when repairing or modifying their systems, to
install facilities to incorporate the use of in-line {irternal}
inspection equipment. :

pP-87-7

' Require that all new gas and 1liquid transmission pipelines be
constructed to facilitate the use of in-line [internal] instrument
inspection equipment.

On April 29, 1987, RSPA advised the Safety Board that the topics
- addressed by the recommendations were related tc a proposal included in an
advance notice of proposed rulemaking (ANPRM) (Docket PS-93) issued earlier
in 1987, and that it was reviewing the subsequent comments to assist dn
developing a further position on the need for new inspection or testing
requirements. On June 8, 1990, RSPA issued a notice (55 FR 23514) advising
that, in accordance with cection 304 of the Pipeline Safety Reauthorization
Act of 1963.(Public Law 100-561), it had begun a_study on the feasibility of
requiring operators to use internal inspection instruments to test their
pipelines at periodic intervals. Intervals would be determined by applying
operational factors such as location; size, age, manufacturer, and type of
pipe; nature and volume of materials transported; frequency of leaks;
present and projected population adjacent to pipelines; and climatic,
geologic, and environmental conditions of the areas in «hich pipelines are
- Jocated. RSPA advised that the completed study would be submitted to the
Congress in 1990; if the results are positive, new rulemaking will be
initiated. RSPA further advised that, as required by sections 108(b) and
207(b) of the Reauthorization Act, it will establish requirements for new and
replaced gas transmission lines and hazardous 1iquid pipelines to be designed
to accommodate the passage of internal inspection instruments. RSPA also
advised that an NPRM has been scheduled but did not provide the schedaled
-date. Although the Safety Board notes that RSPA has pledged to consider the
werits of Safety Recommendations P-87-6 and -7 and to require operators to

37 Pipeline Accident Report--“Texas Eastern Gas Pipeline Company
Ruptures asnd Fires at Besumont, Kentucky, on April 27, 1985, and Lancester,
Xentucky, on Februsry 21, 1986,* (IYSBIPAI-B7/01).
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design new and rebuilt pipelines to accommodate the wuse of internal
inspection instruments, the safety recommendaticns have been classified as
"Open--Unacceptable Action,” because of RSPA’s apparent reluctance to
consider them until required by the Congress to do so and because of the time
that elapsed before RSPA initiated action.

On October 31, 1988, the Pipeline Safety Reauthorization Act of 1988
(Public Law 100-561) was enacted. Sections 108 and 207 of that Act requires
the Secretary of Transportation to establish by regulation that the design
and construction of new and replaced natural gas transmission and 1iquid
pipeline facilities "... be carried out, to the extent practicable, in a
manner so as to accompodate the passage through such ... facilities of
i?strgmfnted internal inspection devices (commonly referred to as ‘smart
pigs’). ‘

In summary, the Safety Board believes that given the extensive wreckage
clearance operations that took place following the train derailment and the
many pieces of excavation equipment operating in the area through May 19,
Calnev should have taken additional precautionary measures before normal
pipeline operations were resumed to determine positively that the integrity
of the pipeline had not been compromised. Conseguently, the Safety Board
believes that Calnev’s failure to determine positively that the pipeline had
not been compromised after all ecuipment had been removed from the area was
causal to the pipeline rupture.

The Tiliﬁg of the Pipeline Rupture

The pipeline failed catastrophically 13 days after the train derailment
at a location where the pipe had been dented and gouged by earth-moving
equipment. Metallurgical examination of the rupture and damige to the
pipeline revealied no evidence typical of a fatigue failure, and the fracture
features were_typical of an overload failure. However, several microfissures
were also found in the pipe wali metal in and adjacent to the fracture face.

- If the yield strength of an undamaged section of this pipe was 52,000 pounds

per square inch (psi) (the minimum yield strength specified by the
manufacturer), the pipe would be expected to contain without failure internal
pressures up to 2,580 psi. However, with the wall thickness reduced to 0.249
inches, it could contain without failure about 1,850 psi. The microfissures

1ikely existed before the pipe was damaged, and at the ratio of operating

stress .to pipe metal yield strength, these microfissures likely posed no
immediate safety problem. However, when the pipeline as damaged was again
operated, the microfissures apparently grew in size as the normal operation
of the pipeline subjected the metal in the damaged area to cycliic loading at

a substantially larger operating stress-to-yield-strength ratio. It appears

that the rupture occurred when the size of one or more of the microfissures
became critical for the pressure in the pipeline at the time of tke rupture.

Calnev Pipeline Monitoring System
The investigation revealed that on the morning of the pipeline rupture,

the pipeline dispatcher on duty received both a low suction and a2 low
discharge pressure alarm on his terminal screer. However, the dispatcher
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apparently did not observe the low discharge pressure alarm. Furthernore,
. by one stroke on his terminal keyboard, he silenced the audible alarm and
deactivated the flashing alarm. However, the dispatcher’s failure to notice
the low discharge pressure alarm and his attempts to vestart the pumps had no
substantial effect on the amount of product discharged because the computer
monitoring - system promptly vecognized the low discharge pressure and shut
down the pumps. After the pipeline rupture, Calnev installed a high flow
set point whereby if excessive flow is experienced on the pipeline, the
system will automatically shut down. Calnev also revised the emergency
response manual to advise the dispatchers of the actions to take when
receiving both a low discharge and a low suction pressure alarm. While the
Safety Board notes the actions taken by Calnev following the rupture, the
Board believes that Calnev should enhance the computerized operating system
by requiring the dispatcher to acknowledge individually each alarm received
or by adding a second dissimilar sounding alarm denoting multiple alarm

conditions.
shutdown of Failed Pipeline
Check Valves.--Because more than 9,400 barrels of gasoline were required

to refill the pipeline, with 1 mile of pipeline holdirg 917.69 barreis of

product, it was evident that the check valve at MP 6.9 failed to close when
the pipeline ruptured and the check valve at MP 14.9 did not close
completely. The 4.3- to 8.0-mile spacing of the four check valves along
this segment of pipeline would probably have lessened the severity of this
accident had the valves worked properly. The check valves instalied in the
pipeline should have closed when the gasoline at higher elevations began to
flow to the rupture site and less than 100 barrels (about 4,000 gallons) of
gasoline should have been released, However, the investigation revealed that
the check valves had not been inspected and closed to determine if they
functioned properly in the 19 years since they were installed, nor were they
_required by Federal_safety regulations to have been instailed, tested, or
inspected. . : T

Fellowing the train derailment, Calnev’s plan of action to lower the
pressure in the pipeline was prudent and appropriate to ensure that an
immediately dangerous condition did not materialize. However, the problems
that Calnev experienced in attempting to lower the pressure in the pipeline
should have raised some concern about the proper functioning of the check
valves in the pipeline between Colton and Cajon Pass. Had Calnev considered
that its inability to lower the pressure-in the pipeline may have resulted
from other than an inadequate rate of product withdrawal, the company then
may have recognized that malfunctioning check valves could produce the
conditions it was experiencing. Such recognition would not have altered
Calnev's capability to further lower the pressure in the pipeline during the
wreckage clearing operations; however, it would have alerted Calnev to
determine the status of its check valves before again restarting pumping

operations.
The Al1-Clear check valve does not incorporate in its design a means to

determine the position of the valve clapper as do many conventional check
valves. Calnev, however, could have excavated one of these valves that was
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2quippad with bypass connections, "installed pressure gauges to monilor the
pressure on each side of the valve, and then withdrawn product from the
upstream connection and monitored the pressures to assess the functioning of
the clapper. Alternatively, Calnev could have excavated ihe check valve at
MP /.9, installed a product withdrawal tap upstream of the check valve and
pressure monitoring taps on each side of the check valve, and then withdrawn
product from the pipeline and monitored the pressure on each side of the
cherk valve to assess the functioning.of the clapper.

[Ty .-.m,m_wﬁus RS e T I

As a result of the apparent failure of two or more of the side-hinged
check valves, Calnev and RSPA entered into an agreement calling for Calnev to
inspect these check valves and to subject at least two tc examination to !
detoruine why they did not function properly. Since the accident, Calnev has !
Taspgected three check valves--at pipeline MP 6.9, MP 19.2, and MP 25.7. Al
check valves thus far inspected were found stuck ip the open position.
Calnev has removed the check valves at MP 19.2 and 25.7 and planned to remove
the check valve at the Colton Terminal. These valves were subjected to OPS- i
approved operacional tests. Calrev has installed top-hinged check valves :
equipped with a clapper position indicator to replace the check valves
removed and plans to install similar check valves adjacent tc all of the
side-hinged check valves remaining in the pipeline. The Safety Board notes .
Calrev’s efforts following the pipeline rupture; the Safety Board concludes,
however, that the company’s failure to ever inspect and test tha check valves
t6 determine they functioned properly, particularly following the train

deraiiment, contributed to the severity of the damage that resulted from the
pipeliae rupture. .
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: The top-hinged valves incorporate the clapper as an integral part of the ;
. hinge, which places the hinging mechanism further out of the product stream. ;
; The placement makes the hinge Tless susceptible to fouling by product ’
impurities and uses the full weight of the clapper to achieve positive
closure (figure 22). The Board understands the desire to take advantage of
- the advertised benefits of the side-hinged valves: less pressure drop through
the valve and improved ability to pass cleaning instruments. However, the
Safety Board was unable to locate any documentation regarding reliability
tests on which pipeline designers bused their selection of the side-hinged
check valves in 1969. Because of its concern that other malfunctioning check
valve; may be installed in other pipeline systems, the Safety Board issued
Safety Recommendation P-89-5 to RSPA. In response to the recommendation,
RSPA issued an alert bulletin to operators of all Tiquid pipeline operators
-advising them to test for proper closure all check valves in critical
locations and to replace any valves that fail to close properly.

ely Oper Vaives.--The first mainline block valve from the
Colton Pump station was located at MP 25.7. It took 55 minutes for a Calnev
employee to drive from the Colton station and manually close the block valve.
Since the pipeline rupture, Calnev has installed a remotely operable block
valve at MP 6€.9. In the event of an emergency situation, this valve can be
remotely closed by the pipeline dispatcher at the Colton Pump Station within
a minute after being notified of an emergency. However, the installation of
the remotely operated valve at MP 6.9 does not reduce the hazard posed to the
residential communities that now exist or that will be constructed adjacent
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this accident to ensure that it functioned properly, the consequences of the
May 25 rupture would have been substantially less destructive.

Tha Federal pipeline safety regulations, 49 CFR Parts 192 and 195, do
not define "valve," "mainline valve,” or "block valve." The regulations do
include specific requirements on the location, accessibility, and maintenance
of valves, and they specifically require an operator to maintain in good
workins ordior at all times each valve that is necessary for the safe
operati.: of {its pipeline. The Safety Board notes from the OPS
represcatitiva’s - testimony at the Board’s public hearing on this accident
that i 2 ~ir.umstances of the Calnev accident have prompted the OPS to review
its walicv un the treatment of check valves. In response to Safety
RecGissnda.ion P-89-6, RSPA has initiated a study, to be completed in August
1990, :iu “rievmine the feasibility of establishing inspection, maintenance,
ang- test requirements to demonstrate and maintain the proper functicning of
check valves installed in pipeline systems. The Safety Board believes that
the RSPA study should also address the lack of definitions for the various
terms used for valves in the pipeline safety regulations. -

The circumstances of this accident attest to the need for improvements
in the Federal regulations for prompt detection and shutdown of failed liquid
pipelines--a safety improvement long sought by the Safety Board. Both the

1iquid and the natural gas pipeline Federal regulations were based on -

industry codes ASA B31.8 for 49 CFR Part 192 (the natural gas pipeline
regulations) and ASA B31.4 for 49 CFR Part 195 (the 1liquid pipeline
regulations). The Safety Board has previcusiy noted that the industry code
for gas pipelines took into account population densities for construction,
valve spacing, testing, and many other safety requirements whereas the
industry code for liquid pipelines did not. To construct a pipeline in
San Bernardino adjacent to Calnev’s pipeline, the design for a natural gas
pipeline would have to comply with several population-based safety factors
;such as the allowable cperating stress level, mainline valve spacing, and the
Fhydrostatic testing level; no population-based safety factors would apply to
_the design of a 1liquid pipeline constructed in the same location.
" Additiunally, a natural gas pipeline installed in the area of the Calnev
- pipeline would be subject to several population-based operating and
maintenance requirements including the requirement to reduce the operating
stress in the pipe by lowering the internal pressure should the population
density increase to specified levels; a liquid pipeline would not be subject
to the requirements. Recognizing the above related differences between the
two sets of pipeline safety regulations, the Safety Board, as a result of its
investigation of a petroleum gas pipeline rupture in West Odessa, Texas, on
March 15, 1983,3° recommended that RSPA:

39 pipeline Accident Report--"WMid America Pipeline System Liquefied
Petroleum Geos Pipetine Rupture, West Odessa, Texas, MWarch 15, 1983
(NTSB/PAR-84/1).
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P-84:26

Amend Federal regulations governing pipe1§hes that transport highly
_volatile liquids to regquire a level of safety for the public
comparable to that now required for natural gas pipelines.

RSPA rvesponded on April 7, 1986, that the maximum allowable operating
pressure for gas pipelines was based on the maximum hoop stress levels in the
line as a function of population densities adjacent to the lines. The letter
further stated that "In contrast, stress level does not appear to be a
significant factor in HVL [high volatile liquid] pipeline accidents. In
fact, we are not aware of any HVL pipeline accident that has involved a long-

- running fracture....®

In a letter to RSPA on August 20, 1986, the Safety Board stated:

...the Research and Special Programs Administration (RSPA) may have
missed the thrust of this recommendation. The Safety Board is
recommending that the safety standards for liquid pipelines be
equivalent to- natural gas pipeline standards....Based on our
knowledge of the history of the ANSI B31.8 Code, the industry
rationale for development of the population based class location
criteria was not solely in response tc its concern about fracture
propagation; it was also in response to industry’s over all concern
about the increasing populations residing adjacent to its pipelines
which initially were located in noninhabited areas....Furthermore,
the Board did not make its assessment solely on the basis that the
gas standards contained requirements tied to class Tocations rather
jts assessment was that the overall standards were not as stringent
in many respects as those for gas pipelines.

The Safety Board——classified Safety Recowmendation P-84-26 as “Open--
Unacceptable Action.® Subsequently, sa February 11, 1987, RSPA issued an
ANPRM (Docket PS-93) addressing amendments to ihe safety standards for gas
and hazardous liquid pipelines. The Safety Board provided comments to the
docket on this ANPRM and reclassified the recommendation as "Open--Acceptabie
Action.” At thke time RSPA informed the Safety Board of the ANPRM, it also
informed the Board that it was planning a research study in fiscal year 1988
to determine if there is a difference in the levels of safety provided for
liquid pipelines and for gas pipelines. RSPA has advised the Safety Board
that the report on this study has been drafted; however, completicn and
issuance of the report has been delayed because OPS has an insufficient
number of staff members to accomplish this work and the work mandated by
Congress in RSPA’s Reauthorization Act. As a result of its investigation of
the liquid pipeline rupture and fire in Mounds View, Minnesota, on July 8,
1986, the Safety Board reiterated Safety Recommendation P-84-26 to RSPA and
reconfirmed its position that there is a difference in the level of safety
and that RSPA should take action to eliminate this difference. The Safety
Board’s investigation of the train derailment and pipeline rupture at San
Bernardino, California, heightens the Board’s concern that the difference in
the level of safety provided for liquid pipelires and for gas pipelines has
not been eliminated. In its June 8, 1990, notice gn Docket PS-93, RSPA
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addresses some issues related to Safety Recommendation P-84-26. On the fissue
of improved populated-based leak detection and isolation requirements through
remotely controlled valves and remotely monitored gauges and meters, RSPA

‘stated "that pipeline-simulation technology for more rapid leak detection and

shutdown is not sufficiently developed for gereral use.  Operators now are

- required to monitor their pipelines for leaks and other indications of
.abnorsal operations and to take appropriate corrective actions if necessary.®

RSPA also stated that it is continuing te study the capabilities of advanced
supervisory control and data acquisition systems and the benefits of usimg
resotely controlled or automatic valves to isolate line sections where leaks
are located.  RSPA plans to initiate further rulemaking with respect to these
subjects §f its studies demonsirate that net benefits can be achieved in

.'particuhr situations. __

On the issue of establishing population-based class location criteria
for. liquid pipelines and establishiay more stringent safety standards as the
population-at-risk increases, RSPA states that Part 195 now contains many
safety standards that vary 1in stringency according to populaticn
characteristics, although a class location scheme is not employed. RSPA
stated that a study is near completion on the need to amend these reguiations

-- to establish more stringent safety standards for hazardous liquid pipeiines

in populated areas, and the results of this study will determine if further
rulemaking on this subject is required. Because RSPA contends that Part 195
contains population-based safety standards, Safety Board staff again reviewed
these regulations. A few requirements, primarily ralated to construction and
testing when a pipe is initially constructed, contain general statements such
as "avoid as far as practicable” populated areas or establish distances that
newly constructed pipelines wust be offset from existing buildings. The
review of Part 195 found no safety requirement that requived additional
action of a liquid pipeline operator as a resuit of increased population
adjacent to a pipeline. For a pipeline initially constructed through
uninhabited land, no change in the pipeline or in its manner of operation and
paintenance would be required under Part 195, even when a metropolitan area
had: been constructed adjacent to the pipeline. The Safety Board urges RSPA
to objectively assess the increased operating, maintenance, and emergency
response requirements essential to provide reasonable public safety when a
greater number of people are exposed to risks of unintended releases of
hazardous liquids from pipelines. safety Recommendation P-84-26 has been
reclassified as “Open-Unacceptable Action® because RSPA has taken no actien
to implement the recommendation and because RSPA’s comments on subjects
related to this recommendation are more directed at supporting existing
regulations rather than objectively assessing the need to improve the
existing regulations. :

Enhancing Public Safety Near Railroads and Pipelines

Although the City of San Bernardino had developed 2 general plan for
land use, which was the framework for decisions by the City on the use of its
land for the protection of residents from natural and wman-caused hazards, the
use of land in proximity to mainline railroads or high pressure pipelines was
not addressed in the general plan or in subsequent revisions to the plan. The
Safety Board believes that city and county officials shculd take into
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account the location of railroads and high pressure pipelines whea develeping
_ a general plan for land use. Furthevmore, the Safety Board believes that the
] Nationa) Association of Counties and the National League of Cities are the
' appropriate organizations to inform their members of the circumstances of the
train derailment and subsequert pipeline rupture and to urge their members to
account for the location of mainline railroads and high pressure pipelines

during the development of plans, or during revisions to existing plans, that
address-policies and objectives for land use.

v o s St = =

The Safety Board has previously expressed concern about the developmeat
" of residentia) Jots near pipelires. As a res: 1t of its investigation of the
liquefied petroleum gas pipeline rupture in West Odessa, Texas, the Safety
bBoard ‘issued Safety Recommendation P-84-27 asking - that the National
Association of County Administrators and the National Ccuncil of County
Association Executives “"...urge [their wmembers] to develop wmeasures to .
-~ preclude the developeent of residential lots over pipelines transportirg
hazardous liquids or gases or of lets on which construction wili necessarily
encroach on easesents for the pipelines.® The Safety Board has not received
a substantive response to the recommendation despite efforts to solicit z

response. Corsequently, Safety Recommendation P-84-27 has been classified
*"Closed--Unacceptable Action.”® _

As 2 result of its investigation of the accident in West Odessa, Texas, i -
; tre Safety Board &lsc issued Safety Recommendaticn P-84-28 tc the American
Land Development Association asking that they:

Advise its meabers of the circuastances of the accident near West

Odessa, Texas, on March 15, 1983, and urge them to cooperate with

local government 1land planning and 2zoning agencies in the

development and implementation ' of - restrictions against the

developaent of residential lots over pipelines transporting
e hazardous liquids or -gases-or ef lots on which construction wil) - =

necessarily encroach on easements for the pipelines.

@ AR b A ba t A o a A v ao

The Safety Board 21so issusd Safety Recommendation P-84-30 to the
National Academy of Sciences asking that it:

Assess the adequacy of existing public policy for surface and
subsurface use of land adj2cent to pipelines that transport
hazardous commodities to provide reasonable public safety. Based
on the firdings of the assessment, develop a recommended policy to
correct identified deficiencies in current policy.

Despite followup efforts by the Safety Board to ascertain what acticns were !
taken, neither the American Land Development Association nor the Urban Land :
Institute responded to Safety Recomeendation P-84-28 (the recommendation was
classified as “"Closed--Unacceptable Action™ in May 1989). In response to
P-84-30, however, the Transportation Research Board of the National Research
Council completed a report “Pipelines and Public Safety" (Special Report 219)
that examines ways in which pipeline accidents caused by land development too
near pipelines couid be averted by more effective land-use policies. The
report also provides a synthesis of policies and practices for enhancing
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public safety near pipelines through damage prevention programs and emergency
preparedness p.ograms, as well as land-use measures. The recommended actions
in this report are specifically directed to public safety and land-use issuves
for pipelines, but the Safety Board believes, in principle, the discussion on
laxd use would also apply to railroads. Noreover, many of the considerations
on land-use limitations for property adjacent to pipelines but not yet
. developed, also should be applied to land adjacent to railroads that has not
yst been developed. Consequently, the Safety Board believes that the report
could prove useful to local officials and it encourages the National
Assoctation of Counties and the National League of Cities to inform their
respective mesbers of the guidance available in the report and to encourage
thew to develop and implement policies on the use of lands adjacent to
railroads and pipelines that are designed to protect public safety.

Survival Aspects | _
As a result 6f the train derailment, two crewmembers received fatal

injuries: the conductor, riding in the lead unit with the head-end engineer;
and the head-end brakeman, located in the third lead locomotive wit. Both

of these locomotive units came to rest on their left sides (with respect ic

their directicn of travel). There is no evidence that either locomotive unit
rolled over du>ing the derailment. Examination of the wreckage indicated
that the left side of both units received substantial damage, which most
likely compromised the occupiable space for these two crewmembers.
Postmorten examinations indicated that both crewmembers died of multiple
traumatic injuries. The head-end engineer, according to witnesses, climbed
out of the top of the wreckage (right side of locomotive). The right side of
the locomotive had substantially less damage than the left side. As a
result, the right side of the operating compartment was not substantially
compromised and, consequently, the head-end engineer survived the derailment.

Two residents received fatal bure -injuries—as .a result of the pipeline
rupture and subsequent fire. One resident was located in a burmed out home
at 2327 Duffy Street; the other resident was found in the backyard of 2
residence at 2315 Duffy Street. Because of the explosion and extensive fire
immediately following the rupture, the accident was not survivable for
either resident.

Elergency Response

The 1initial response to both the train derailment and the pipeline
rupture was timely; mutual aid agreements were appropriately implemented and
the necessary resources were available to an incident command system that was
well organized. Evacuation of residents following both accidents was well
coordinated and was conducted in a timely manner. Residential utility lines
were appropriately shut down following both accidents. A staging area for
jncoming equipsent was set up which was effective in the management of
firefighting efforts following *he pipeline rupture. The medical triage
group coordinated transportation and trealment of injured with asbulance
agencies and the Red Cross following both accidents.
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¥hen the incident commander arrived at the scene of the train
derailment, he appropriately requested that a hazardous materials -unit
respond to the scene because of the unknown product being carried by the
train, the leaking diesel fuel from the overturned locomotive uwits, and the
possibility of pipeline involvement. Considerable effort was given to
locating missing persons during the searcth and rescue operation before any

attempt was made to remove the train wreckage.

The investigation revealed that personnel from the California State Fire
Marshal’s Office, as representatives for the Office of Pipeline Safety, did
not make the incident commander sufficiently aware of their role in
responding to the train derailment. The incident commander testified that he
made several requests of Calnev following the train derailment but failed to
exercise his authority as incident commander, which empowered him to shut
down all operations until acceptable safety precautions had been taken, to
follow up on his vequests to ensure that the integrity of the pipeline had
been wmaintained. Had the incident commander contacted the State Fire
Marshai’s Office and expressed his concerns, some of the requesis he made to
Calnev may have been wmore adequateiy addressed. Testimony fron
representatives of the State Fire Marshal’s Office suggests that they had
routinely dealt directly with pipeline companies and may have been remiss in
not dealing more directly with the incident cosmander. During the response
to the pipeline vupture, the presence and role of the State Fire Marshal’s
Office was made known to the incident commander. Nevertheless, the Safety
Board believes that the role of the incident cowsander should be clearly
defined to outline the individual’s authority as the person in charge of the
incident. The incident commander should not, as the deputy fire chief did
following the train derailment, relinquish control of the incident until all
concerns regarding the public’s safety have been thoroughly satisfied.

The agreement between the City of San Bernardino and the SP that was

- -brought to the Safety Board’s attention at-the public hearing raises concerns

regarding adequate communication among the interested parties responding to
the accident. Although one provision of the agreement signed by the Cit: of
San Bernardino and the SP indicated that the pipeline throughout the
derailment area would be completely exposed and inspected, neither the
incident commander, who testified that on sceme he had expressed the desire
to have the pipeline exposed and inspected, nor Calnev, who ultimately
decided that complete exposure of the pipeline was not necessary, were
‘nformed of the provision at the time the agreement was signed. Further, the
agreement was signed after the incident commander terminated his command of
the emergency response to the train derailment and after Calnev resumed
pipeline operations. According to testimony, neither Cilnev nor the San
Bernardino fire department were made aware of the provision until weeks
after the pipeline rupture. Althcugh it appears that the agreement was
signed primarily for the SP to compensate the City of San Bernardino, the
Safety Board is concerned that this information was not shared promptily with
all pertinent parties.
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Medical and Toxicological Factors

Scuthern Pacific’'s Physical Examination Policy.--Although the medical
condition of the train crewrembers was not considered a factor in.the train

. derailment, the Safety Board’s investigation raised some concern regarding
‘the current SP physical examination policy. Both the head-end and helper

epgineers had received physical examinations about 3 years before the
accident. Since their respective physical examinations 17 years, 18 years,
and 29 years before the accident, the conductor, the head-end brakesan, and
the helper brakesan had not been required by the company to underge any
further physical examinations. Also, there is no record that the assistant
chief dispatcher had ever received a company physical examination. The
Safety Board {s concerned that without the requirement that employees receive
comprehensive periodic physical examinations, medic-' conditions may arise,
go undetected, and conceivably affect an employee’s ability to perform
duties.  The Safety Board has previously addres<ed this issue. In its
investigation of the head-end collision of two Consolidated Rail Corporation

" freight trains near Thompsontown, Pennsylvania, on January 14, 1988, the

Safety Board stated:

The motivation for requiring pariodic company physical examinations
has always been the fact that the safe operation of railroads
demands a proper level cf employee fitness. Unless employees are
seriously {11 or injured, they cannot be expected to seek regular
physical examinations. More than ever, railiroad employees should
be subject to more stringent physical standards and reqular, more
comprehensive physical examinations by practitioners who understand
what the employees do and under what circumstances they have to do
it.

: The Safety Board believes, therefore, that the SP should require its
operating . crews and employees in safety-sensitive positions to receive
periodic comprehensive physical examinations. oo

In accordance with FRA requirements, toxicologicil samples were obtained
from all five crewmembers of Extra 7551 East: blood and urine specimens from
the surviving crewmembers and blood, urine, and tissue specimens from the
deceased crewmembers. Also, in accordance with SP requirements, a second
urine speciven was collected from each of the surviving crewmembers. Because
all specimens were negative for alcohol and other drugs and because the
available testimony indicates that none of the crewmembers was impaired, the
Safety Board concludes that alcohol and drugs were not a factor in the
operation of Extra 7551 East on May 12, i589.

The train dispatcher on duty at the time of the derailment, the
assistant chief dispatcher who arranged the movement of Extra 7551 East, and
the clierks who estimated the weights of the hopper cars and who prepared the
shippar’s b{11 of lading were not requested to submit to toxicological

testing nor were they required to be tested. The Safety Board’s concern
about the potential involvement of alcohol and other drugs in all railread -

operations. has been well documented. The Safety Board believes that
employees in safety-sensitive positions that can affect the movement of
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trains--including supervisors and managers, train dispatchers, maintenance-
of-way employees, clerks who handle hazardous materials shipments or who are
_ responsible vor recording vital infcorsation concerning the makeup of trains--
should be required tc submit to toxicological testing. -Recommendations have
- been addressed to the FRA that it include in its alcohol and drug abuse
regulations a1l persons in safety-sensitive positions, as a result of 2
Safety Board study on alcohol/drug use and its fmpact on railroad safety.s?
Although the Safety Board concludes that alcohol and drugs were not a factor
in the train deraflment on May 12, 1989, the Safety Board believes that the
SP should revise its rules to require postaccident toxicological testing of
~ all employees in safety-sensitive positions.

. CONCLUSIONS
Findings

1. When Extra 7551 East began 1ts descent from Hiland, only three of the
six Jocomotive units had functioning dynamic brakes; whether this total
“of three involved the full dynamics of SP 7549 or SP 9340, or a
combination of the two could not be determined.

2. The head-end engineer’s belief that he had four locomotive units with
functioning dyramic brakes was reasorable in view of the information
provided to him by the helper engincer.

3. Each of the 69 hoppéf cars of Extra 7551 East contained about 100 tons
of trona.

4. The accepted practice of estimating weights at the time cars were
released, coupled with the belief that these weights would be chanoad at
a later time, created a potentially hazardous situation in which yard
clerks were merely satisfying a recuirement of the Southern Pacific
computer system.

5. The Southern Pacific shipping clerk did not indicate on the shipper’s
bi11 of lading that the weights he had listed were estimated weights;
the failure to do so affected the method by which the billing clerk
chose to enter the bill of lading information into the computer system
and ultimately the trailing tonnage informaticn given to the operating
crew of Extra 7551 East.

6. The tonnage profile generated by the Southern Pacific computer system
and given to the operating crew of [Extra 7551 East contained the
incorrect trailing tonnage of 6,150 tons based on the weights estimated
by the yard clerks at the time the cars were released, rather than the
correct trailing tonnage of about 9,000 tons.

40 zor wore information, read Safety Study--"Alcohol/drug Use and 1ts
Ispact on Railroad Sefety® (MTSR/SS-88/04,;.
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Had the billing clerk elected to enter the individual weight of each
car into the car file of the computer system, the tonnage profile given
to the operating crew of Extra 7551 East would still have listed an
incorrect trailing tonnage. : :

The tonnage profile given to the crew of Extra 7551 East contained
inaccurate information regirding the tons per operative brake because
of the incorrect trailing tonnage and because the Southern Pacific cars
equipped with empty-load devices had a normal braking czpability of 1,
rather than the 1 1/2 as outlined in the special instructions.

The head-end engineer’s acceptance of the information contained on the
tonnage profile as being accurate when he received the document was
reasonable. : :

Based on actual tonnage, available dynamic brakes, and Southern Pacific
operating rules, Extra 7551 East should not have been permitted to
operate down the 2.2 percent grade.

The head-end éngineer would have been able to stop the train at the
point he exceeded the 13-1b brake pipe reduction.

Southern Pacific operating rule 61.E provided inadequate guidance_to the
head-end engineer on the allowable speed and brake pipe reduction down
the 2.2-percent grade.

The head-end engineer had sufficient time to recover his dynamic
brakes, although he had not been trained to do so; however, recovering
the dynamic brakes would have had little, if any, effect on the speed
of the train as it entered the 4-degree curve, :nd the accident would
still have occurred. o

The head-end engirieer would have had no reason to comsider —using

- retainers befere he began descending the grade.

The helper engineer did not convey accurate information to the head-end
engineer regarding the status of dynamic brakes on the helper units.

Crewmembers were not trained and instructed to work as a team and
communicate to arrive at the most suitable solution tc the emergency at
hand. ’ :

The head-end engineer may have been able to bring the train safely down
the hill had he crested the hill at 15 mph, which he would have been
required to do if the dispatcher had informed him of the correct
trailing tonnage. ‘

The head-end engineer may have decided not to operate Extra 7551 East
down the grade had he received accurate information about the trailing
tonnage and the number of locomotive units with inoperative dynamic
brakes.

st Borupg 4




19.

20.

21.

22.

23.

24,
25,

26.

27.

28.

29.

30.

31.

122

The Federal Railroad Administration’s position that both the equipping
and use of dynamic brakes are optional is not consistent with the level
of emphasis placed on the use of dynamic brakes in railroad operating
rules, timetable instructions, and training. )

Inaccurate information concerning the trailing tonnage of a train can
still be generated by the Southern Pacific computer system and given to
the crew, even with the revisions made by Southern Pacific following the
trair derailment.

The rationale to have the interlock nullify the dynamic brakes when the
train brakes are placed into emergency is no longer consistent with the
current training and operation of trains.

Updating the computer system- with information regarding defective
locomotive conditions did not receive priority attention in the
dispatchers’ office, and the responsibility for doing so was not
clearly delegated by Southern Pacific management. '

The Southern Pacific engineer training program did not adequately

prepare engineers for handling a train in the event of an emergency
situation. :

The . Soutkern Pacific management oversight of train operations,
particularly on mountain grades, was inadequate.

The damage to the pipeline did not occur before the train derailment on
May 12, 1989.

Calnev’s pipeline met the industry-recommended safety requirements in

effect when it was constructed; no State or Federal regulations were in
effect at that time.

The 4 to 6 feet of earth cover over Calnev’s pipeline protected it from

damage when the Southern Pacific train derailed over the pipeline.

Calnev and Southern Pacific’s surveillance of excavating equipment
operations was insufficient to prevent damage to Calnev’s pipeline.

Calnev’s pipeline was mechanically dented and gouged at several
locstions by earth-moving equipwent. '

The Calrev pipeline was most likely damaged durihg the train wreckage
removal operations or during the removal of the tvona  from the
derailment site. ’

Calrev returned the pipeline to service without adequately inspecting or
testing the pipeline for damage and without recognizing that its earlier
inability to lower the pressure below 800 psig could have been the
result of malfunctioning check valves.
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Calnev’s pipeline experienced an overstress on May 25, 1989, when 2
preexisting microfissure grew in size as the normal operation of the

“pipeline subjected the metal in the damaged area to cyclic loading at 2

substantially larger oparating stress-to-yield-strength ratio.

The previously untested Al11-Clear check valves at MP 6.9, 14.9, 19.2,
and 25.7 failed to properly close and allowed thousands of barrels of

" gasoline at higher locations to be released from the failed pipeline.

The Calnev dispatcher’s attempts to restart the pipeline had no effect
on the consequences of thc pipeline accident because the computer
control and monitoring system promptly detected the abnormal pressures
in the pipeline and shut down the pumps.

Federal pipeline safety requirements for Tiquid pipelines do neot
properly protect pubiic safety because they do not contain adequate
requirements for the rapid detection and shutdown of failed pipelines
and there are no provisions for safety enhancements when the population
at risk increases. C

The - City .of - San Bernardino’s plan for land use did not address the
hazards posed by the proximity of mainline railroads and of high
pressure pipelines.

The head-end engineer pronably survived the accident because the side of
the operating compartment in which he was riding was not substantially
compromised.

The initial notification and emergency response to both the train
derailment and the pipeline rupture was timely and effective.

After the train derailment, the députy fire chief, although .assured by
Calnev that the pipeline was—safe-to resume normal operations, .did not

- fully exercise his authority as incident commander to have his concerns

regarding the integrity of the pipeline addressed.

The California State Fire Marshal’s office, as an agent for the Office
of Pipeline Safety, did not adequately explain its role and
responsibility to the incident commander during the emergency response
to the train derailment. :

Probable Cause

The Nationai Transportation Safety Board determined that the probabje
cause of the train derailment on May 12, 1989, was the failure fo determire
and communicate the accurate trailing weight of the train, failure to
communicate the status of the train’s dynamic brakes, and the Southern
Pacific operating rule that provided inadequate direction to the head-end
" engineer on the allowable speed and brake pipe reduction down the 2.2-percent

grade. :

o
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The National Transpoartation Safety Board determined that the probable

- cause of the pipeline rupture on Mezy 25, 1989, was the inadequate testing and

inspection of the pipeline following the derailment that failed to detect -

damage to the pipe by earth-moving equipment. Contributing to the cause of
the pipeline rupture was the severity of the train derailment that vesulted
in extensive wreckage and commodity removal operations. Contributing to the
severity - of the damage resulting from substantial product release was
Calnev’: failure to inspect and test check valves to determine that they
functioned properly, particularly after the train derailment.

© RECOMMENDATIONS

As a result of its investigation, the National Transportation Safety
Board made the following safety recommendations:

--to the Southern Pacific Transportation Company:

Develop explicit procedures that require the dispatcher and
the operating crew to communicate vital information concerning
the condition of the train that may impact on the crew’s
decisionmaking ‘and. trair handling inc?uding, but not limited
to, the number of locomotive units with functioning dynamic
brakes and the trailing tonnage of the train. (Class II,
Priority Actijon) (R-S0-12)

Improve the method of deweloping accurate trailing tonnage
information to be provided to traincrews. (Class II, Priority
-Action) (R-90-13)

Eliminate the dynamic brake/emergency interlock on all
locomotive units. (Class II, Priority Action) (R-90-14)

Develop a procedure -that -will ensure that information -

. concerning defective locomotive conditions is entered into the
computer system in a timely manner and that the responsibility
forgdoin§ so is cleariy delegated. (Class II, Priority Action)
R-90-15

Review the training program for engineers and. incorporate
emergency situations into the simulator portion of the program
that will require engineers to respond appropriately -to
various operating parameters, including the recovery of
dynamic braking. (Class II, Priority Action) (R-90-16)

Review the supevvisory oversight of train operations and
provide specific guidance regarding the number and types of
efficiency tests, check rides, and the review of event
recorder tapes. (Class II, Priority Action) (R-90-17)
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Require pistaccident toxicological testing of all employees in

- safety-sensitive positions, including dispatchers and clerks

who are responsible for preparing accurate train. documents.
(Class II, Priority Action) (R-50-18)

Revise the procedures for qualifying engineers to require that
supervisors ride with ‘an engineer in both directions on
mountain grade territory before qualifying the engireer over
the entire territory and that the ride be perforoed on-a train
that is comparable in size and trailing tonnage to those
typically most difficuit to operate on that territory. (Class
I1, Priority Action) (R-90-19)
Require overating crews and employees in safety-sensitive
positions to receive periodic comprehensive physical
examinations. (Class II, Priority Action) (R-90-20)

- Require the appropriate employees to obtain the actual weight

--to

of cars and product from shippers and to indicate on the bill
of lading if the weights listed are Shipper-certified or
estimated.wgights._ (Class II, Priority Action) (R-90-21)

the Federal Railroad Administration:

Promulgate regulations regarding the qualification of
engineers to require that supervisors ride with an engineer in
both directions on mountain grade territory hefore qualifying
the engineer over the entire territory and that the ride be
performed on 2 train that is comparable in size and trailing
tonnage to those typically most difficult to operate on thst
territory. (Class II, Priority Action) (R-90-22)

Study, 1in conjunction with the Association of American
Railroads, the feasibility of develgping a positive method to
indicate to the operating engineer in the cab -of the
controlliing locomotive unit the condition of the dynamic
brakes on all urits in the train. (Class III, Longer Term
Action) (R-90-23) A

Revise regulations tb }equire that if a locomotive unit is
equipped with dynamic brakes that the dynamic brakes
function. (Class II, Priority Action) (R-90-24)

Require, in conjunction with the Research and Special Programs

Administration, railroad operators to coordinate with _

operators of pipelines located on or adjacent to their
railroad rights-of-way the development of plans for handling
transportation emergencies that may impact both the rail and
pipeline systems and then to discuss the plan with affected
State and local emergency response "agencies. (Class 11,
Priority Action) (R-90-25)
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--to the Association of American Railroads:

Study, 1in conjunction with the Federal Railroad
Administration, the feasibility of developing a positive
method to indicate to the operating engineer in the cab ¢f the
controlling locomotive unit the condition of the. dynamic
brakes on all units in the train. (Class [II, Longer Term
Action) (R-90-26)

Inform your members of the circumstances of the train
derailment at San Bernardinu, Califormia, on May 12, 1989, and
notify them of the braking capability of cars equipped with
empty/ioad devices, advising that timetable instructions and
operating rules should be revised accordingly. (Class II,
Priority Action) (R-90-27) : ¢

--to Calnev Pipe Line Company:

Enchance the computerized cp-rating system by requiring the

dispatcher on duty to acknowledge individually each atars
received or by adding a second dissimilar sounding alarm
denoting multiple alarm conditions. (Class 1I, Priority
Action) (P-90-22) :

Provide a means for testing all mainline check valves to
determine that they function properly and test these valves
annually. (Class II, Priority Action) (P-90-23)

~-to the City of San Bernardino:

 Revise the_existing plan for land use to account for the
location of railroads and nigh pressire pipelines. (Class 1I,
Priority Action) (I-90-18)

Define clearly the authority of the incident commander as the
person-in-charge of an emergency response and emphasize the
need to not relinquish control eof an incident until aljl
concerns regarding the public safety have been thoroughly
satisfied. (Class II, Priority Action) (I-90-19)

--to the Kesearch and Special Programs Administiation:

Address, in the ongoing study to determine the feasibility of
establishing inspection, maintenance, and test requirements.
for check valves, the lack of definitions for_the various
terms used for valves in the pipeline safety requlations.
(Class II, Priority Action) (P-90-24)
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Require, in conjunction . with the Federai Raijlroad
Administration, operators of pipelines located on or adjacent
to railroad rights-of-way to coordinate with the railroad
operators the development of plans for handling transportation
emergencies that may impact both the rail and pipeline systems
and then to discuss the plan with affected State and local
emergency response agencies. (Class II, Priority Action)
(P-90-25) :

--to the National Association of Counties and the National Leaguve of
Cities:

Inform your members of the land-use guidance for enhancing
public safety contained in the National Research Council’s
Special Report 219, F“Pipeline and Public Safety,” and
encourage them to develop and implement policies to protect

&k T i i

public safety for lands adjacent to pipelines and railroads. ]

(Class Ii, Priority Action) (I-90-20) 3

As a result of its investigation, the Safety Board also reiterated the E
following safety recommendations: %
--to the Research and Special Programs Administration: 3

3

' E

P-84-26

Amend Federal regulations governing pipelines that transport
highly volatile liquids to require a level of safety for the
- public comparable to that _now required for natural gas
pipelines. o - -

P-87-6

: Require existing natural gas transmission and 1iquid petreleum
‘ pipeline operators when repairing or modifying their systems,

to install facilities to incorporate the wuse of in-line

{internal] inspection equipment. :

g

P-81-7

Require that all new gas and liquid transmission pipelines be

constructed to facilitate the wuse of in-line ([internal]
_ instrument inspection equipment.

P-87-22

Require the installation of remote-operated valves on
pipelines that transport hazardous liquids, and base the
spacing of remote-operated valves on the gppu]ation at risk.

I
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--to the Federal Railroad Administration:
.89-5 )

Expedite the vulemaking requiring the use of event recorders
- in the railroad industry.

RY THE NATIONAL TRANSPORTATION SAFETY BOARD
/s/ James L. Kolstad

Chairman

/s/ Susan N, Coughlin
Yice Chairman

/s/ 3dohn K. Lauber
Member

/s/ Jim Burnett
Member

Adopted: June 19, 19%0 ___ __ . __ =
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RPPERDIXES
APPENDIX A
INVESTIGATION AND HEARING
lnvestigation -

The National Transportation Safety Board was notified on May 12, 1989,

of a derailment of a Scuthern Pacific Transportation Company freight train

near San Bernardino, California. The 1investigator-in-charge and other
wembers of the investigative team were dispatched from the Washington, 0.C.
office and the Fort Worth, Texas, and Atlanta, Georgia, field offices.
Investigative groups were established for engineering, mechanical,
operations, human performance, and survival factors,

On May 25, 1989, the Safety Beard was notified of a pipeline rupture at
the site of the earlier train derailment. The investigator-in-charge and
members of the investigative team were again dispatched to the scene of the
accident. Investigative groups were established for mechanical, pipeline
operations, human performance, and survival factors.

Hearing

A 5-day public hearing was convened in San Bernardino, Califormia,
beginning on August 28, 1989. Designated parties at the hearing were the
Southern Pacific Transportation Company, the Calnev Pipe Line Company, the
Federal Railroad Administration, the Research and Special Programs
Administration, the State of California (the Public Utilities Commission for
the train derailment and the State Fire Marshal’s Office for the pipeline
rupture), the -City of San Bernardino,-—the -Brotherhood . of Locomotive
Engineers, and the United Transportation Union. Thirty four witnesses
testified during the 5-day hearing.

’
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APPENDIX B
PERSONNEL INFORMATION.

Southern Pacific Transportation Company Personnel

gngjnggg, :g:rg-i§§1 East.--Engineer Frank W. Holland, age 33, received
his last SP medical examination on December 11, 1986. The medicai record
disclosed no adverse wmedical condition and reported that his bearing and
corrected vision were within normal limits.

Conductor, Extra 7551 East.--Conductor Everett Crown, age 35, underwent
a company physical examination on April 18, 1972. The record of that
examiration disciosed no medical problems and reported vision and hearing to
be within normal limits. No other documentation could be located by SP
officials concerning his medical condition. Postaccident statements by
Conductar Crown’s wife indicated that his sensory acuity at the time of the
accident was normal. - -

.--Brakeman Allan Reiss, age 43, received his
last company physical examination, according to SP medical records, in
November 1971. The record revealed no medical prcblems and reported his
hearing and uncorrected vision to be normal. According to Brakeman Reiss’
wifa, her husbano had rvecently received a routine physical examination frcm
their family physician, who reported no medical problems.

Helper Engineer, Extra 7551 East.--Engineer Lawrence Hill, age 42,
underwent a company physical examination on December 19, 1986. The record
indicated no restrictive medical conditicns and reported his hearing and
corrected vision to be within normai limits, _

lleloer Brakeman, Extra 7551 East.--Brakeman Robert Waterbury, age 357,
received his last company physical examination in April 1960. The SP records
at that time indicated no adverse medical conditions and reported his hearing
and corrected vision to be within normal limits. =~ Brakeman Waterbury
indicated that since his last company physical examination, he had been
seeing a local physician for a high blood pressure condition. The physician
last examined Brakeman Waterbury in March 1989, and refilled a prescription
for an antihypertensive drug. At the time of the examination, the physician
reported no complications and noted Brakeman Waterbury’s blood pressure to be
within the normz] range.

Calnev Personnel

Pipeline Dispatcher.--Dispatcher Arturo Aguilar, age 34, received his
last company physical examination on September 2, 1988. The record disclosed
no advers2 medicail condition and reported his hearing and uncorrected vision
to te normal.
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APPENDIX C
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APPENDIX D
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OPS HAZARDOUS FACILITY ORDER-
AKD SUBSEGUENT AMENOED ORDERS

DRFARTMINT OF TRARSPORIATION
ALSEANSE AND SPECIAL PROCEANS ADMINISTRATION
WASHINSTON, B.C.

)
I¥ TEI MATTD OF )
CALATY PIPILINT COMFANY ) CFI FO. 5087 < B
RIS PONDINT g
. FINAL OXJIR

_Felisving & mupture o May 25, 1819, the Office of Pipeiine
Safety (OPS), througd its Westerv Kegion, dnitisted an
Irvestigatior ©f Respondentfe ld-Incd Intersiate Mateardeus liguid
(petrciess produzt) pipeline ir Sar Bervardine, Californis on the
site, and in the vicinity, ef & Gerailmert or Moy 12, 2905 of a
$sutrerT. Facific train. A the Tesult of the yupturas and the
relazse of gesoline, ar emsuing fire causal at laast tivee
fozalities and 31 Snjuries as well as extassive prozearty ataje.

: Besed on the prelinirary finZings male Delov, ¥ find that it
Poazed inte senviee unfer tre saxe circuzstanies 83 axistel after
! the Topture, trat portion of Fespindent’s pipeline sutiert to the
reg-ived corrective actions preszrided {r Section ) belov, waold
be Razardous to life and proparty. Accordingly, purtizant te ke
avtriTity of section 205(k) of the Bazerdeocs Liguid Fipeline
Sefety Act ©f 1§75, as azended (45 AZp. L.5.C. 2008 (D) (HLPEAY, 1
Parely crder Eespsndent to tple the sctions prescribed in Seltlon
- ' 3 6F LETE Crder Bafcre the sutiect pertion of-Respsndantts U~
inzh pipeilne may be returned tc cparaticn. :
Respenlent desires net to delny pragress tovard resazing safe
cperaticns &nd has orally wolved prior written notice ang an

eppcrturity for bearing. EKespcondent bes yezeived oral rotice of
tre terzs ©F whis Créar, Trerefcre, this Crder §3 Ixsued withst

prier writtern notice and hacing.

3. Ereligirasy Findirgs,

" a.  After the Kay 32, 3505 train deraiizent, the
1ine kad not been coryletely expssed and

ﬁ%ﬁ”ﬁt‘:&”ﬁ?"ﬁimmm!-»nw.».---....‘.-..-——-.-»ﬂ PR

wviscally exaxined for Casege.

“ . . Toe portion of the pipeline potentinlly
affected by the Sarailnent vas yeported to be
ot Jeast 300 faet. Xespondent i mot
aszertain the structural integrity of ¢he
astire section of sffezted pipeline after e
ey 12, 1985 Serslivent. 1Ir adéitien to

g
B
£
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structurai Gasoge, ceatirg Gazegs may bive
occurTed o3 & yeault of the Sarailment aw
tisar-up offorts.

€. It vas ropiried ot varfess vreskage dedris
(reil, train parts, #t¢) was found naar the
gn:!u whar expiseld after the fallore.

2is dedris nay fave a Getrisents) affest en

tre integrity of the pipeiine.

4. Tie Jine Is used for the trarsporistion of
r:rc:ra Frod.ces unfer pressuts. A fallure
r the Jine car zesult in $rjury to persons
and property. Tha failure on Kay 233, 3009
{2 caten this circarsianss.

e. Tre line rurs aflszent tc a residential gres.
2. Zipeline Coversd by Tris Crder,

The pertior of Kespondert’s 14-Inck petrelaax pipeline te whick
the Tey.lrezatte ©f this Crder apply is berely described as
foiliows:

A1) of thet pipe Batvesn a point 100 yards
s5Jth of the chesk valve on the down strean
eide ©f the derailzent ixgect aven, (Calnev
Cesigration, statior J€3 « 40) and & point
208 yards upstrear of the reaf casing 3t
Fighlang Averae. (Celne desiqraticn station
2 9 92).

:. .-.f- & - Ty 3 b —— P

The cetrrastive actions Teg.ire2 hereir ave desighed to assuTe
Lt eperation of the sliext pipeiine, if resuxed, iz sofe.
Purteant tc sextion 209 () ©f the EPSA, I Daredy order CeiNav
Fipeline Cozzany to take the folicving sctions with respect to
opcTatior of the pipeline:

‘A,  Erzavete ané axpsse the fyll circuxference of -
Fipe Brivean 8 point 50 feet nortd of the
casing benesth Eigriand Avenoe and the south
end of the Jevee afiatert to the check valvs.

P. Confuct a thoroug® visur) frspection of the sntire
circurZerence of the pipe sxpraed under parsgraph
a. of this Section to Jocate any daxage to Q.ge
ecating or the pipe itself and repair 62 seplace
eoating or Pipe 8% apzropriste.

e o A 0 5 G S SO AT B AR O
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t

e. B sruutlunt {vater under pressure) test tha :
%;0 te 1.2% tiwes ILs mazincx opesating pressure. :

:'ho Lest pust be conducted {r accordance witk the !
applicakle reguiresants of 49 LI Fart 195, :

" The Crief ©f the ¥ Westerr Regior will reviev and approve
Respandant’s hydrostatic testing and inspection prograx. OFS
will poriteor the test. The pipeline s2all pet Be zoturred to
sexvice unti) a)l ections veguired Dezein are deterzired by the

Cr.ef of the OPS WesterT Region to bave bear sucsessfully
corziated,

Failure fe corply with the terzs of this Oréer 3ay resuit in the
o atsvsszart of 2ivil peraities or referral to the Attcrtey Gerearal

for velief in the ajjropriate United S$tates District Court. Tris
Crder s effective vpor isscance.

AQ‘..L.-.LL T

¥Eicrtard 1. Beax
Directeor, Office of Fipeline Sefaty

ey e L O o

LATE IE5UED: Wz g &5
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APPERDIX E
DEPARTHIXT OF TRANSPORTATION

RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION
, WASKINGTON, D.C.

IN THZ WATTIR OF
CALKIV PIPL LINE CONPANY
RESPONDENT

CPF MO, SO2A ~ B

s hat S A B

AXINDED FINAL ORLIR

Folloving & rupture on Kay 25, 1989, the Office ¢f Pipeline
£afaty (OPS), through its Western Region, inftiated an
investiqation of Respondent's l4-inch interstate Razarsous liguid
(petroleus product) pipeline in $an Bernerdino, Califernia, en
the site, and in the vicinity, of a derailmant on May 12, 1989, :
.of a Southern Pacitic train. As the result of the rupture and !
the release of gasoline, an ensuing fire caused fatslities and
injuries as well as extensive preparty dazage. ;

In response to the sccident, and to ensure that the pipeline
could ba safely cparated ia the fyuture, on May 26, 19859, 1
- erdered (CPF No. 5087-H) Respondent to take cartain actiens
(Ssction 3) before putting the pipeline back in sarvics. Based
on inforzation obtcined by OPS since issuance of the Order as
part of its ongoing investigaticr of the rupture, I am beredy
azending the Oréar as set feorth below. .

'
U e b

Based on the preliminary findings made below, I f£ind that if
Fo2ced into service undsr the sace circumstances as existad after
the rupture, that perticn of Respondent's pipeline subject to the
regaired corrective actions prescrided in Bectior 2 below, wauld
be hazardsus to life and proparty. Accosdingly, pursuant to the
avtherity of sectien 209(d) of the Mazardous Liquid Pipeline
- Safety Act of 1979, as amended--(49 App. U.5.C., 2000(b) (HLPSA), X
) hereby order Respondent o take the sctions prescrided {n Sectior oy
"2 of this Amanded Final Ordar Refore the sudject portion of i
Respondent’'s li~inch pipeline aay be roturned to cperstion. !

Respondent desires not to delsy proyress toward rasumihg ssfe

operations and bas orelly vaived prior written notice and an

opportunity for hearing. Respondent has roceived orzl motice of

the tesms of this Amended Final Order. Tderefors, this Amended .
Finsl Order is iasved without pricr vritten notica and dearing. H

1. Prelixinaxy Findings,

8. After the May ii, 1989, train derailmert, the ;
line had not boen zorpletely axposed and N .
visually exazined for danmage.
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The portion of the pipsline potentially
affacted by the darajilmant vas repcriad ¢o bo
at least 500 fyet. Mespondent 418 not
ascertain the stretural integrity of the
ertire section of affected pipeline altar the
Kay 312, 1989, derailment. In addition to
structural dazage, tosting dasage may have
eccurred as a recult of the derajlment and
cleen~up efforts.

It was reported that various wvreckega dabris
{rail, train parts, etc.) vas founé naar the
piveline wvhen exposed after the fallure.
This dedris may have 8 detrimental affect eon
the integrity of the pipeline. ‘

Tre lire is used for the transper.ation of
petroleuz producis under pressure. A fallure
in the line cen result in injury to perscns
and property. The tailure on May 2%, 1989,
indicates this circvestance.

The lire runs sdjacent to a residentinl area.

2. Eeguired Corrective Actions,

The corrective actions required herein are designed to assure
that operatjon of the subject pipeline, if resuved, is safe. The
octions prescribed herein supercede the actions prescribed in
Section 3 of the Crder issued to Respondent on May 26, 19895.

Purszant to section 209(b) ©f the HLPSA, I beredy erder CaiNav
Fipe Line Company to take the followving actions with respect to
operation of the pipeline: .

Excavate and expose the Zull circuxfersnce of
pipe batveen 8 point 10 foet north ‘ ’
(dovnstreax) of the casing beneath Righland
Avanue and ths couth (upstireas) rise of the
Nuscoy leveo. :

Conduct & visual inspectioen of tke antire
circunference of the pipe exposed under paragraph
&. of this Section to deterziie any damage to the
pipe or pipe coating.

Replace all pipe bct;nn the points {dentified in
paragraph a. of this Sectjion with dev pipu.

Install a block vilve betwesn the chack valve and tha
Kuscey leves. -

'y

A e
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e, BRyérostatically (wvater undsr pressurc) test the
pipe batwean 8 point 20 feat scuth of the Kighland
Avanue casing and the bleck valve reguired under
pavagraph d. ¢f this Bection to 1.25 times ita
saxinum operating pressure. : -

£. Each action reguired by this Amended Fipa) Order must
be perforsad in accordence with &ll applicadbla
regquiressnts of 49 CI'R Part 198,

The chief of tha OPS Wastern Region will review and approve
Respondant 's hydrostatic testing and inrspection program. OPFS
will monitor the test. The pipeline shall not ba returnad to
service until all scticns rc?uiroa herein sre deterained by the
Chief of the OPS Western Region to have been succassfully

coapleted.

Failyure to corply with the tarms of this Acended Final Order ray
result in the assessrent of civil penalties or raferral to the
Attorney General for relief in the appropriate United States
_District Court. This Arended Final Order is effective upen

issuance.

L

Richard L. Beaz
Director, Gffice of Pipeline Sefety

WY 30968 e T

DATE 1SS5VED:

Wil

P

L.
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APPENDIX E
DIPARTMINT OF TRANSPORTATION

RESIARCH AND SPECIAL PRRAMS ADMINISTRATION
- WASHINGTOK, DC :

IN TRE KATOIR OF
CALKNEV FIFL LINEI COMPANY, CPY Fo. S5087-H

RESFONDENT.

e Nt N N S Tt NP s Y

. FURTHER AMINDVINT 0
AMENDED FINAL ORDER

Pursiant t: section 209(b) of the Razardous Liguid
Pipeline Safety Act of 1979 (RLPSA), 49 U.S.C. app. § 2008(d),
1 isgued a bazardous facility order to Respondent on May 26,
1989, That erder reuired Respendant to take certain
corrective action with respect te its 14-inch hazardous liguid
pipeline ir Sar Bernardine, California. oOn Kay 39, 1589, 1
azended that order (Acended Final Order).

During the couTse of the corrective action regquired by the
A~ended Finel Order, nanely during the physical expesure of the
line reqQuired by paTagraph a. of that order, 3t vas discovered
that the line bas & bend at the casing. This condition yenders
it technically izpractical, if mot §xpossidle, to tie-in nev
pipe at that Jocation (10 feet north of the casing) as reguired
By paragrapk B. By letter of June 6, 1585, Respondent has

— —— reg.ested relief fron this reguiresent. "Kaview of the exposed T

pipe by a representative of the Office of Pipeline Safaty
indicatas pc aprarent davace to the pipe at that location.
Furtherzors, the line will by byérestatically tested prior to
TetiIT tc service, assuring safety. :
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Accordingly, 2 heraly further amend the Rxended Final
Ordar by ryerlacing paragraph ¢. with the felloving new
paragraph e.3

~
DeuTuDU A MBS T EOT PY N,

€. Reprlace all pips batwesn the points : -
- identified in parsgraph a. of this Sectiorn

with nev pips except that replacament need

not be done Detvesn the expeosed point 10 faet

perth of the casing and the point approxizately

3% to 40 feet nOTth ©of the cu!ng 8% which a

tie~in becones technically practical. The

selection of that peint shsll be concurred in

orally by a repressnistive of the Offize of

Fipeline Safety.

In all other respacts, the Azended Final Order racains

the saze. -
' -~
N4 PN ST SO

Richard L. Beax, Directer
Office of Pipeline Safety

-,

LA

Date Tsasuved:

A
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Kr. David Andries
. ¥anagar of Ops~aticns
Calnev Pipe Li): Company
412 W, Bospitality lare '
P.O. Box 6346 CPF We. 5087-H :
san Barnardine, CA 92412 : ;

Dear Mr, Andries:

I Lave revieved the Calrav hydreostatic testing and Inspection

prograz and the resalts ©f the prograc and cther acticss reguired
by the terzs of the Ordsr (as axended) in this case.

- 1 find that tha terzs and conditions of the Order have bPeen
suczessfully completed. —

Sincerely,

e.

sck €. Ovarl
ief, VWaste

eglon {

Office of Piped{na Safety

Copy to: Rietard Bear, Diresctoer, OFS :
Jiz Wait, Chief, Pipeline Safety, CSTM i
Arneld ¥oodie, CSTM .
Jazes Fenzmann, City Atternsy, San Bernardine, CA
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ASSESSMEMT OF DAMAGES TO RESIDENCES AND PROPERTY

Table I.--City assessment of damages to residences from train derailment.

Residence Damages - -
2314 Duffy 90 percent destroyed: entire roof, rear exterior
and two side exterior walls, and all but one-
small interior wall at front entrance destroyed
. 2326 Duffy 100 percent destroyed
2336 Duffy 99 percent destroyed: cnly a portion of front
. exterier wall left standing
2348 Duffy 99 percent destroyed: only a portion of front
exterior wall left standing’ .
2360 Duffy -rear 40 percent of walls and ceiiing destroyed
2372 Duffy 97 percent destroved: portien of front exterior
wall and one small interior wall Teft standing
2382 Duffy 20 percent destroyed: entire garage and corner of
dining room and kitchen destroyed; electrical
service destroyed; all rear windows broken ;
i
2394 Duffy 311 rear windows broken and electrical service ‘
- damage T o T B
2404 Duffy all rear windows broken

L R Sy AP P AT .
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Table II.--Residences ard damages incurred from pipe]iﬁe”fupture.

Residence ' Damages
2373 West Adams heat and smoke daﬁage :
2395 West Adams house and 3 vehicles destroyéd by firé ) %
2348 San Carlo house and 1 vehicle destroyed by fire %
2360 San Carlo house and 1 yehic]g‘destroyed by fire \i
2372 San Carlo smoke damage ;_
2382 San Carlo _ garage damaged by fire, back of house %
- received heat and smoke damace i
. 2383 Duffy minor heat damage | ?
2351 Duffy .. house and 2 vehicles destrcyed by fire :
2349 Duffy house and 1 vehicle destroyed by fire :
2737 Duffy house and 2 vehicles destroysd by fire :
2327 Duffy house destroyed by fire (location of ore .
fatality) }
2315 Duffy house 2nd 1 vehicle destroyed by fire ;
- - : — - (Tocatisn-of one fatality) .. _ E
2302 Duffy " house and 3 vehicles destroyed by fire % -
2395 Donald heat and smoké damage % : E
2379 Donald minor smoke damage . ’ é ’ é
2382 Donald + house and 6 veﬁicies destroyed by fire b
2358 Donafd house and 1 vehicle destroyed by firé

2344 Donald minor smoke damage
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APPENDIX &
FRA LETTER REGARDING FUNCTIONING DYNAMIC BRAKES

US Department 0 S G S
o . weywvpon OC X090

Fedaral Roliread
1 80CT w83

Mr. Lees Dickinson

Menber of the Board

National Transportation Safety Board
800 Independence Avenue, S.W., Room 840
Washington, D.C. 20594

Dear Mr. Dickinson:

This refers to your request relative to the Fodéral Railroad
Administration’s enfo-cement policy concerning defective or
inoperative dynamic brakes for locomotives.

The Railroad Power Brake and Drawbars Regulations does not
vequire the presence of a dynamic brake. However, dynamic brakes
are referred to in the Locometive Safety Standards, which states
in part “If a dynamic brake or regenerative brake system is {n
use, that portion of the system in use shall respond to control
from the cab of the controlling locomotive."

This part makes clear that both the equipping and the use of
dynamic bBrake is optional, The FRA will not take exception, if-a.
dynamic brake is found inoperative or operates at less than
maximum designed capacity.

Sincerely, ’

N

+ W, Walsh .
- Assoclate Administrator
for Safety

-MJ.:'WUJ’U“'""‘“'
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SOUTHERN PACIFIC TIMETABLE INSTRUCTIONS

(MAXIMUN TONS PER OPERATIVE BRAKE)

LOS ANGELES DIVISION
UOJAVE SUBDLVISION

RULE 33 Gredm szamdiag 105 = Tehachapl o MP
3316, Cameroa MP 371.5 w Mojave, Cras! v Mojave, Searim i
MP‘lMMhSyMMWDHﬂﬂMh’
of wye ot Wt Caltma.

This rmtriction will not & © jocah, read-switchers and
nd n;iu opmrating hetwemn MP 436.9 and bottoam of both ks

I.hldmlm 1, with et more thas 400 was
m&hd"mﬂhkn‘ﬂumu

...................................... 140 toes.

Tn_'hlinmﬂum_puhddn_

rake, and et pxomal'ng 2O MPH . ........... sensas 125 nmd.

Tﬂhmu-ﬂ&nw“ e of
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Tni--r.uammm“nruhdm-h
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Tm-mﬂumuum-uruhdlmu
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.......................................... o
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Should dymamic brake failure cocur ou tor o more Jocomo-
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it exeanding 15 M thmjd;mdmudmm
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lUI.!’. m Ues st Vioeest and Summit Switch and 1o
IUI.IQ. SmmLOan’dmu'ﬂCdm

dymamic traks must acx cxcwed:
No. of Azim Lond Meter Amps
N-Zl 300
Laws thas 20 Mazimum
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70

_ surges are allowed in accordance with 402.2.4. (401.2.2)
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APPENDIA 1
SELECTED PROVISIONS OF ASA CODE B31.4

The design requirements for this Ccc: are adequate for public
safety under conditions usually encountered in liquid petroleum
transportation piping systems, including lines within V111agea,
towns, cities, and industrial areas. However, the design engineer
shall provide reasonable protection to prevent damage to the
pipeline from unusual external conditions which may be encountered
in river crossings, bridges, areas of heavy traffic, long self-

. supported spans, unstable ground, vibrilion, weight ¢f special

attachments, or forces resulting from abnormal thermal conditions.
Some of the protective measures- which the design engineer may
provide are encasing with steel pipe of larger dismeter, adding
concrete protective coating, increasing the wall thickness,
lowering the line to a greater depth, or indicating the presence of

~the line with additional markers. (402.1)

The right-of-way shall ve selected so as to minimize  the
possibility of hazard from future industrial or urban development
or encroachmen» on the right-of-way.

The piping component at any point in the piping system shall be
designed for an internal design pressure which shall not be less
than the maximum steady state operating pressure at that point, or
less than the static head pressure at that point with the line in a
static condition. The maximum steady state pressuve shall be the
sum of the static head pressure, pressure required to overcome
friction losses, and any required back pressure. Variations in
pressure above the maximum steady state operating pressure due to

Portions of the piping system to be operated at hoop stresses
exceeding 20 percent of the specified minimum yield strength of the
pipe shall be subjected at any point to a hydrostatic test
equivalent to not less than 1.25 times the internal design pressure
at that point (see 401.2.2). (437.4.1 (a)) _

The duration of the hydrostatic test specified in 437._4. 1(a) shall

" be not less than 24 hours. (437.4.1(b))

Mainline valves shall be installed at accessible locations on both
sides of major river ‘crossings and at such other locations,
appropriate for the terrain traversed by the pipeline. (434.15.2)

Consideration in tﬁe design shall be given te piping systems
Tocated in regions where earthquakes are known to occur.  (491.5.3)

;
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Depth of ditch shall be appropriate for the route location, Surface'
use of the land, terrain features, and loads imposed by roadways
and railroads. (434.6)

The safety of the general public and the prevention of damage to
the pipeline by reason of its location are primary considerations.
Casing of the pipeline may be required and acceptable details are
covered in API [American Petroleum Institute] Code No. 1102,
Recommended Practice on Form Agreement and Specifications for Pipe
Line Crossings Under Railroad Tracks. (434.14.5)

e Lo T T e T~ = R . oo TRy W T
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APPENDIX K
PERTINENT PROVISIONS OF 49 CFR 192
©192.5 Class locations.

(a) Offshore is Class 1 location. The Class location onshore is
determined by applying the criteria set forth in this section: The class
location unit 1is an area that extends 220 yards on either side of the
centerline of any continuous l-mile Tength of pipeline. Except as provided
in paragraphs (d)(2)} and (f) of this section, the class 1location is
determined by the buildings in the class location unit. For the purposes of

this section, each separate dwelling unit in a multiple dwelling unit-

building is counted as a separate building intended for human occupancy.

(b) A Class 1 location is any class location unit that has 10 or less
buildings intended for human occupancy.

(c) A Class 2 location -is any class Tocation unit that has more than 10
but less than 40 buildings for human occupancy.

(d) A Class 3 Tocation is:

(1) Any clasc Tocation unit that has 46 or more buildings intended for
human occupancy; or

(2) An area where the- pipeline lies within 100 yards of either a
building or a small, well-defined outside area (such as a p1ayground
recreation area, outdoor theater, or other place of public assembly) that is
occupied by 20 or more persons on at least 5 days a week for 10 weeks in any
12-month peried. (The days and weeks need not be consecutive.)

(e) A Class 4 location is any class location unit where buildings with
four or more stories above ground are prevalent.

(f) The boundaries of the class locations determined in accordance with
paragraphs (a) through (e) of this section may be adjusted as follows:

{1) A Class 4 location ends 220 yards from- the nearest bu1|d1ng with
four or more stories above ground. -

"(2) When a cluster of buiidings intended for human occupancy requires a
Class 3 ]ecat1on, the Class 3 1location ends 220 yards from the rearest
building in the ciuster.

(3) When 2 cluster of buildings intended for human occupancy requires a
Class 2 Tlocation, the Class 2 location ends 220 yards from the nearest
building in the cluster.

192.179 Transmissior Line Valves

(a) Each transmission line, other than offshore segments, must have
sectionalizing block valves spaced as follows:

(1) Each point on the pipeline in a Class 4 location must be within 2
1/2 miles of a valve.

(2) Each point on the pipeline in a Class 3 location must be within 4
miles of a valve.

(3) Each point on the pipeline in a Class 2 location must be within 7
1/2 miles of a valve.

(4) Each point on the pipeline in a Class 1 Tocation must be within 19
miles of a valve.
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APPENDIX L
ALERT BULLETIN ISSUED BY RSPA ON NOVEMBER 13, 1989

US Deoarrmen A5 Swar— ST T
o Yorsponoon L e g X T 4
Rarsacweh ond
Spociat
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U *28

TO: All Gas Transeission and Hazardous Liquid Pipeline Operators

The purpose of this Alert Notice is to advise you of the resuits
of an invastigation conducted by the 0ffice of Pipaline Safety
of a recent pipeline eccidant and tha relevance of that
investigation to the safe operation of check vaives. With this
notice, the Office of Pipeline Safety is alarting each gas
transpission operator and hazardous liquid pipeline operater of

the nead to test check valves J.ocand in criticu Aresas to assurse

that they close properly.
Sincerely,

Richard L. Baaz
Director
office of Pipeline Safety

Enclosure
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APPEHDIX L

N MLEIRT POYICE

The 0ffice of Pipeline Safety (OPS) is alerting all operators of
gas transmission and Bazardeus liquid pipelines to test check
valves locatad in critical areas to assurs the proper closure

‘during a pipsline fallure. The fallure of such valves to close

during an {ncident could increase the risk to the public safety
or damage to the environment. A recent pipeline accident has
caused OPS to reavaluate the safety of pipeline chack valvas.

Cn May 12, 1989, a Southern Pacific Transportatiun Ceuzpany
freight train derailed in San Bernardino, California with soze
of the enginas and rall cars coning to rest over a buried 1d~inch
products pipeline baing oparated by Calnav Pipe Line Coxpany.
After learning of the dJdaraileent, Calnav perscnnel stepped
purping preduct through the pipeline to reduce the pipeline
Pressure in the area of the darailment. .

On May 16, 1539, the pipeline was raturned to normel operation.
However, on May 25, 198¢, Calnev's 14=inch products pipeline
ruptured in the ares of the train derailsant raleasing gasoline

which sprayed cover housex in the adjacant neighborhoed and -

ignited. Tve persons were killed, 31 injured, 10 bouses
destroyed, S houses were saxtensively damaged, and 18 automcbiles
vers destroyed. RAdditionally, about 1,000 pecpls vers avacuated
during the epergancy. later, Calnev parsonnsl inspectad cone of
the check valves in the d4-inch pipeline and found it in the
fully open position. Alse, it becade apparant during the refill
of the pipcline, prior to its return to pperation, that at least
one ard possit’ y twe additienal check wvalves did not close,
othervise less volume of product would have been regquired to
relfill the pipeline. ‘ :

While Calnev has many check valves installed in its pipelines,
each of the check valves in gquestion weare -ld4-inch "All-Clear
Check Valves,"™ Keodel ACB-976 thst were amanufactured by Frank
Wheatley Industries of Tulsa, Oklahoma. The clapper in these
valvaes is hinged on the side rather than at the top. Calnev had
not previcusly experianced a ralease of product. or other
ctircunstance sufficient to desonstrate that these valves

functioned properly to prevent backflow of product 4n the

pipeline. Reportedly, maintenance or cparational tests of these
valvas bhed never bean parformed zince the pipeline began
operations in 1570. o '
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In view =f th: above, cyerators should take the following
actione:

1. Each Bazardous liguid pipeline cperater that has "all.
Clear Check Valves® zpanufuctured by Frank ¥heatley
Industries or !ts successer, FWI Inc., Tulsa, Oklahoza
installed in critieal locations in its pipeline systerns
shouly test these valvas for proper closure and replace
any of these valves that fail to clese.

2. ¥ach gas transmission and hazardous liquid pipeline
cperator should test to &ssure the propeT €losure nf aach
type ©f check valve that is necessary fo- tha safe
cperation of its pipeline systen.

in addiiion, wvalvas in nencritical locntions'should alsc b»~
inspected for proper operation at tha first mpportunity the

valves can bs bv-passed, or othervise taken out of eprraticral
se-vice. ’ - :

OPS i3 revieving its rijeline safety regulations rogarding valve
zrintenance and will conduct & study to detarzine the feasikility
of establishing inspection, maintenance, and test reguirsmants

to »ssure the proper tunntioning ¢f check valves installed in
Fiptline systans. T .

‘Altheugh aress taat sould be designuted ®criticat® wiil
vary beiveen operatt:s. the following are examples of critica)
locations whare chwck valver installed to pravent.. backflew
chiuld be tested in accordan.e with this nctice:

1. Valves installed to protect an urban populated area.

2. Valves installsad to protect an environmentally
sensitive araa.
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gfolliﬂﬂli ] The Atrreremrysor ln.-ngzn;:;
esearchand
Special Programd -

PRSP L INYNPIOON 77 T INECRVYY BUPY IO LIARE LR RERT Sy Sor D 1 ] TS ,‘\::m-;j

Mr. Janes L. Kolstad

Acting chairman

National Transportation Safety Beard
washington, D.C. 20554

2L arleti 2

Dear Chairman Kolstad:

This responds to your letter of August §, 1989, in which the ' ¥
National Transportation Safety Board (NTSB) recommends that i s
the Research and Specisl Programs Ldministration (RSFA) do the
following:

EIBR Recommondation Ped9cd

Require pipelins operstors that have “"All-Clear Check Valves”
manufactured by the Wheatley Company installed in their
pipeline systems to test these valves for proper closure and K
require the replacement of .any that falil to close properly. :

REFPA Response

An Alert Bulletin (copy snclosed) has besn issued that alerts

all hazardous liquid-pipeline cperators to test !n eritical . _
locations all check valves for proper closure and recommends

the replacement of any check valve that fails to close
properly. Also, the advisery recommends that valves located

in noncritical sreas be inspected for operation at the first
opportunity the valves can be bypassed ¢r otherwiss taken cut

of oparational service. '

MIER_Recozpendation P-as-¢ : :
Establish inspection, maintenanca, and test reguirements to i

deponstrate and maintain the proper functioning of check valves
installed in pipelina systenms.
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2

REEA_Rssponze

! We have initiated a study to determine the feasibility of

! establishing inspection, maintenance, and test requirements to
deronstrate and maintain the propser functioning of check valves
installed in pipeline systezs. We plan to coxplete this study
within 9 months. If the study supports a need for such a
regulation, we will initiate rulemaking.

B P L L PRI SN SPPR S~ S

, Please call me if you have any questions.

Sincerely, .

Travis P. Duqﬁan

Enclosure -
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STRIPCHARTS FROM EVENT RECORDERS OF EXTRA 7661 EAST
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APPENCIX N
CONVERSE CONSULTANYS REPORT

Converss Consultants inland Empire Canautilng
and Gonlegrsin

630 Erst Boae Tt Surw A0
San Bevnarpng Cactna ite =

R 2w 774585 R -
AL TS VG 28N

August 30, 1989 @

Mr. Charles P. Diamend

O'Melveny & Myers

1800 Cenctury Perk East

Los Angeles, Californias S0067-1388

Suhjecl: Report of Findings .
Geotechaicn) Connultling Services
CalNev Pipeline/Duffy Street
San Bernardino, Cnlifornia
CC1E Project No. B3-81-131-01

INTRODUCTION

This report presents the results, to dete, of our geotechnical
investigation performed along & portion of the CalNev pipeline
situasted adjacent to the west side Lots 74 through 79 of Tract
394R, Duffy Street, Son Dernardino, Californis.

OBJECTIVE

—Yhe investigation— was performad to evnluate the sgubsurface

conditions in the vicinity of the pipeline rufiture in order to
locate arens where the snils may have been disturbed by excavating
equipment. It iz our understaniing that excevating equipasent may
have bheen utilized in the vicirity of the pipe rupture during
CalNev post dersilment pipe imspection snd/or during ¢lesn-up of
the dernilment debris.

SCOPE OF WORK

Our scope of work consisted of visual inapection of backhoe pits,
in-situ field density testing, chemical testing of soils for the
presence of Trona, and preparstion of this report. The locatieons
of the field density tests are shown on Drawing 1, Site Plan. The
results of the field density tests are shown on Tables I and II.
The saalytical test resuliz are snclosed in Appendix A.
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APPENDIX N
O'Nelveny & Myars
CCIE Preciect 85-81-131- Oa
August 30, 1989
METHODOLOGT

O.r initisl jnvestigstion consinted of evalusting in-aitu relative
depsities of existing soil comditions ip ordar to delineste
locstions of probsble CalRev inspection-pits, subsuriace
excavations and/or sreas of significent soil disturbance.

The site wus visuslly observed on the evaping of May 25, 1989,
‘approximately 4 Dbours after <the burning gascline had bdeen
extinguished. Between spproximately 12:30s» and 3:30am on Mey 26,
1988, frur field density tasts were pearforsed on esither side of
ruptur: ares (tests 1 through 4 oo Drawing 2).

On June 5, 1938 - the day the pipe in the deranilment area was
excavated and replaced - ten sdditions]l field density tests were
performed to the south of the pipe rupture (tests 5§ through 14 on
Drawing 1). These trsts arg believed te have been tokea in
relutxvely undisturbed s:te soils and t&rved as our "econtrol

points”

Our sethodology consisted of comparing in-situ field densities
obtained within areas of poscible aubsurfece excavations, or scil
disturbance, and celplrxn( thoic data to in-situ field dessities
obtained from the “control area™. The "contral srea™ was located
adjacent s portion of the p:pelxne thet hasd npparent)y not been

disturbed.

Aress of low field densities relstive to the control {ests are
believed te indicete subsurface disturbapnces, auch ax the
excavation of inspsction-pils scd/or disturbances resultiang from
site clean-up or slope repairs. The presence of Trona in areas
where low relative field densities were obtained would further
gubatantiate sixing of surface snd subsurface soils which would be
expecled—to Mave occurred during boekfilling of excavations or
disturbances relsted teo the use of heavy excaveting - equipment
(such a3 waz used during site clean-up 8nd slope repairs).

INVESTXGATIVE METRODS

A total of fourteen ficld densities tests were perforaed along the
pipeline. Density of the soils were determined ip the field using
the ASTM D1586 Sand Cone Test Method. Field moisture cantant vas
deterninaed using the Spaedy Moisture Tester, calibrated with oven-
dried sszples. Test resultc are presented iz Table I — “Table of

Tast Eesultas™.

Rulk samplex of represcntative soil types were collected for
moisture~density deterzinations. The moisture~density relstion-

2
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O'Melveny & Myers
CCIE Project B89-B1-131~0)
August 30, 1889

ships of the soils epcountered in pur field depsity tests were
deternined in our lsboratory ip sccordapce with the ASTM D1557-78
Test Method. The maximum dry density and optimum moisture content
from these tests ere presented in Table TI1 = “Moisture-Deasity
Relationship Test Summary®.

Selected so0il sanples obteined from the field density est
locations, were also snalytically tested for the presence of the
vineral Troas. Significant quantities of Trona were prezent on the
surface of the site following the train dersileent. The presence
of Trona in subsurfzce so0ils would indicate mixing of surface and
subsurface materials. One sonple was obtained from an area off-
tite and wos analyzed to previde background levels in the area
(sample O0S-lA, ip Appendix A). This sample was obtained

spproxinately one mile north of the project srea as shows on

Drawing 2. _
TEST LOCATIONE

Field denstity tests 1 through 4 were obtained from mn srea within
16 feet south wnd 10 feet north of the rupture. As shown on
Drawing 1, field density test 1, 2 and 3, were taken directly ahove
the pipeline; field density test 4 was tsken approximately 1.5 feet
west of the pipeline. The depth of these tests relamtive to the
pipeline (83 existing on May 26, 1983), are shown on Teble 1.

Field density tests 5 through 14 were performed over an srea
approximately 130 to 220 feet south of the rupture zone, &s shown
on Drawing 1. These tests were taken spproximately 1.5 to 5.5 feet
west of center linoe of pipe, ot depihs runging’ frow spproximately
2 to 2.5 feet below ground surface (as existing on June 5, 1989).
Approximete depth below ground surfece, of each tesl locaiion is
shown onh Table 1.

o _TEST RESULTS
Field density tests ) trough 4, tsker in the imnedinte vicinity of
the pipe rupture, indicate relstively low field dry denzities.
Such dencities mre indicative of disturbed or poorly compacted
earth wmatorisls.  Sanples collected from field density test
location 4, and a composite sample of field density locations 2 und
3, contaiped significant ,quantities of the mineral Trona (see
Appendix A). These samples were obtained approximately 0.5 and 2.0
feet, respectively, ebove the pipeline.
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O'Melvepy & Myers
CCIE Project B89-81-131-01
August 30, 1988

Field density tests § through 14, takep spproximately 1.5 to 5.5
feet west of cester line of pipe, have relatively higher field dry
densitiex, indicative of earth materials that have not been
recently disturbed, or that have been compacted. Chenical analyses
of sumples collected from field density lecations 5 and 6 did net
indicate the presence of the ninerul Trooa within the “control
area” {see Appendix 4). .
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0'Melveny & Myers
CCIE Project 895-81-131-01
August 30, 18889

Sbhould you have apy questiont tegarding the contents of this
letter, please feel frae to csll the undersigned. This epportunity
t2> be of service is appreciated.

Respectfully submitted,

VERSE CO’\SULTANTS INLAND EMFIRE
QM\_ W /‘MQ* M i’L\:

Robert M. Pride, RGE 687 David B, Simon, CEG 1400
President _. - Senior EnZineering Geologist

DES/RMP;BSA
Dist: 40/A§dressee
Encl: Tatles 1 and 2

Dravings 1 and 2
Appendix A

Converse Consultants inland Empire
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OMelveny & Myws i

CCiE Project No. #3-81.131-01 3

August 30, 1989 I

H

TAZBLE | ;

FIELD DENSTTY TESTS 1

APPROXIMATE APPROXIMATE YEST ,

TEST HEIGHT, FT, DERTH, FT, BELOW RELATIVE ;

TEST  AROVE PIPE GROUND SURFACE DRYADENSITY‘ FIELD MOISTURE  BOIL.  COMPACTION }
1 1.0 - 104 48 1 8o
2 20 - 85 4.8 1 73 B
3 1.0 - 9 48 1 ™ H
4 0.5 - 108 24 4 & :
5 - 20 R L1/ 43 3 L] :
4 - : 20 1"? - 4B 3 0 .
7 - 20 118 35 3 - :
B - 20 m L1 3 B9 i
[} - &0 17 aAs 3 83 H
10 - 21 © 18 £0 3 %
" - 22 120 48 3 9% :
12 — 25 113 &0 3 .80 :

13 - 25 118 50 3 94
14 -— 24 117 80 3 =]

Dersy of the compacted fill wes determined in the Geld using the ASTM 01555 Sang Cone Test Mathod, Field
masiute coment was determined using the Spascy Moiure Tester, calbrated with oven-diried sampiss.

*  Scil Type is given on Table Ui, Meisture-Density Relsionship Test Summary.
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O'Malvery & Myers .
CCIE Project No. 89-51.131-01
August 30, 1589

a1k sl e Al S,

- TABLE §
MOISTURE - DENSITY RELATIONSHIP TEST
EUMMARY *

Maxmum Optimum
Soit* Moisturs

Dry

| Lignt Gray - Brovm 9.5 129
Sand . ’

B L M S T (7 PRSI

2 Brown Fine 10 Medium |- %] 130
Sand with Trace Grave! :

b A it

3 ’ Brown Fine to Medium 80 - 125
Sand Scanered Gravel

Frobad s pndnaz

*ASTM DISST Test Mathod

g .
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ANALYSIS OF SAMPLES FPOR TRONA

e A T 5

_ PROJECT/SLIENT : CAL-W®V B ABPORT DAST Aug. 29, 3589 3
PR JZCT NO t 0§~%31-131-02 OATE AMALYZED : Aug. 3-30, 1839
PROJECT EXN3/MGR : Dave Sixon DATE XECXIVED : July 28-avg.79,:985 g )
' RESULYS 3
2
Sample ID CARBONATE  BICANKLONATE  S00IUM i
— 3
Compecsite Sanple of 21,000 20,000 28,000 ;
Zest Locetions 2 & 2 . g
Ceaposite Samplae of 22,000 T 231,000 TH,000 i
Teat Location 2 & 3 : 3
{Dupiicate) )‘
_Test Location 84 . 22.000 B éo,ooo -. 28,000 E
‘1 .
Test Location #5 ¥D - 220 120 i
Test Location #6, ND cee 120 3
Sanple O0S-1h No KL T4 ’3
3
4
H
?
UNITS: mg/kg (FFM) %
ND @ Hot Detected :
.‘ﬁ,'
. 2
i N —_ — _ 3 _
)
H
Reviewaa by: Approvid by:
I
”‘. -
Tt= “lin fr= Q__‘,___C '
Shu-Tex Parn Seccge Celovos,PE.D \
Oorganics Lib Manager Laboratery Direcisr i

TENVERER EWVIROLAN
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_ APPENDIX 0 |
~ AGREEMENT BETWEEN THE SOUTHERN PACIFIC AND
THE CITY OF SAN BERNARDINO '

RELATIVE TO THI SOUTHERN
PACIFIC TRAIN DERAILMENT OF
MAY 12, 1989

THIS AGREEMINT ia antered into on this _ /2/{ day of May,
1885, by and botwasn the CITY OF SAN EERNARDING, & charter city
of the State of Califcrnis (horesinafter *“CITY"), and tha Southarn
Facific Transportation co-v_lny. a Delaware corporation

{Jarainaftar ‘MI;IOAD').
RECITALS

WMEREAS, on May 12, 1989, a freaight train owned and
spazated by Rsilrced derailed in the City: and, o

WHENEAS, such darailment caused the loss of 1ife and
the destruection of, and extansive daaage to, privates homes and
property and public improvements in City, and required the
extensive emrloyaesnt of emergency servicas parscnnal and
aguipment in response to such derailmant: and,

"7 TTWREREAS, City and Railrcad wish-to teke—joint and
espeditious action to address the dastruction of and extensive
danage to private homes and propsrty and public isprovessnts
within the City, without ths nacessity of 1it$gaum.

1T 13 THEREFORE AGREED AS FOLLOMS:

1. Railroad lhﬁl within ssven (7) days make a good
faith offer to puréhno. at the n;: market value before the
aceident, the propearties comeonly Kknown as:
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a. 2324 Duffy Street
b. 2326 Dufty Streat
- c. 2336 puffy Straet

Aa. 2348 Duffy Streat

.. 2360 Duffy Streat’

£. 2372 Duffy Stieet

g. 2382 Duffy Street

The legal description of such resl proparties is
attached heretc marked Exhibit "A° and by this rafaranca made ;
part hsreof. ‘ - ’

1f said offer is accepted, Reilroed shall expeditiously ..
conclude the pﬁrcha;us of ths subjeact properties.

It is herety acknowledged end agreed by Railroad that
the abova listed properties contained residantisl structures
which ware damaged beayond repair as & result of the derailment.

2. In addition to tha residential properties
identified 4in Paragraph 1, the parties aszTee that four (4) other
residentisl pfopcrtict. namely:

—— e a.. 235 Duffy Strest - .- .-

b. 2404 Duffy Street

c. 2428 Duffy Street

d. 2450 Duffy Street
als0 werae damaged or otherviss l!icctod by the derailmant
accident. Reilroad agrees to offer to putchlio said rTesidential

' properties from tha owners thereo? at the fair sarkst value

before the sccident. Railroad agrees to Taze the structurss at

- 2
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2394 Duffy and 2404 Tuffy, provided that the Ownars thareof sgree
to sell thea.
The legal description of such real proparties listead

" directly above iz sttached hereto marked Exhibit 3° and by thia

Teference made 8 part hareef.

Railroad's obligatien to conclude any purchass
hereunder shall be conditional upon !aixéoad'n Teceipt of
reasdnable Treleases froa proporti mﬁrl for damage to or
destruction of the residentisl propertias.

Rith respect to all Sroperty upon which the residences
have been razed, Reilroad &grees that such property shall be
maintained as open Epace. At mu?ue'- expanss, said property
shall be appropristely landscaped, including the installation of
a sprirkling systes. nuﬁna shall thareafter grant to éxty [ ]
besutificatiorn easement. City shall be thersafter respoasibile
for the maintenance of such proparty.

Should the owners of the properties located at 2314 through
2404 Duffy Street. inclusive, refuse to sell sud the City
subsequently makes t.':o;tx.adingt mcin.r_v TO Support an acticn in
condemnation and desternines to proceed with such eondessation,
Railroad agress to progecuts such- condemnation action on behal?
of City. bearing all costs therefor, and agrees to otherviss pay
the costs of such properties. '

City agrees to permit Railrosd to re~sell or rent the
two othar rTesidential structures for octupancy, provided that:

(s) PRailroad gives full notice to future
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ovners/occupants of the proximity of the rlilroa.a
Tight-of-way and the sudbject dersilment acci.ent: and,
(&) Rallroad egress to indesnify City froe
and against sny future railrosd-caused liabilizy
arising out of the continued occupancy of the two
Tesidances.
¥ithin five (5) days of the dg:.ti of this agressent,
City and Railroad shzll entar into negotisticns with respect .to
the purchase and removel by Railroad of such additional
Atnpmmnt: a8 Bay bha necessary o sacure Iluch health, lnt.;y
and welfare. '

3. In sddition to the purchase ©f the properties set
forth at parsgraphs 1 and 2 above, Ruhtﬂd agrees to offer to
pay to the ecccupants of such residences, which are pu:chu-od vy
the railyoad or condamned by the City, costs of moving within &
50-mile radius of the location ©f the accident and $0 days’
costs of housing _tor a rcqidancc of ccapaizable Quality to that
listed herein. Comparability shall be deterained by the
Community Developmeat Dapartaent of the City pursuant to the
standacsds of comparzbility uind in the adainigtration of any ef
the various prograns sdministersd by that department.

¥With Tespect to all properties covered hareby, which
are purchased by the Railroad or condemned by City, Railroad
shall pay for moving, towing snd storage for up to ninety (90}
days ©f all furniture, furnishings, boats and automcbiles at the

residences and in the street in frent of such properties, and
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shall dsfend and indemnify all such persons and City from any
claizs arising from thﬁ towing, meving and storsge of such
perscnalty. Railroad's obligation under this paragraph shall be
conditionsd upon receipt of FeaGiAbla Teleasss from owners.

4. It is further hHarsdy scknosledged and agreed by the
parties that 8 Cal-Neva gas line runs adjscant to the locstion of

the derailment; that the hesalth, satety and welfare ©of the

perscns In the vicinity of the darailrwent raguires that such line’

be fully exposed to sllow visual and other sxamination to the
satisfaction of the City Fire Department. As beatween City and
Railroad, Railroad shall bear all Toets incurred tharedy and for
raplacamant ©f the line. nlalrﬁad'l obligaticn to Cal-Neva shall
ba detarmined by the contrncf batween Cal-Neva and Railroad, i1f
any.

5. This sgresment may be amended only in writing by
and batwesn the parties hereto.

6. Time is of the esseance with respact to the
performance of Railroad under this agreesent. - Railroad shall st
all times act oxpoEI%i;;;ly'i;E“kodp the City apprised of all
work schedules and timetables in regard to Railroad's perforasnce
hareunder. '

7. 1e Railrcsd bresches this ag-esmant, City may
complete any and all actic.s it deers necessary to securs the
health, ssfaty and welfare of tha citizens of ths Cicty.

8. Railread agrees to pay to City, within thirty (30)

dsys of prasentation c©f a izt of the costs therefor, all costs

LAY A s s B s



YIS e £

188

. APPENDIX 0

of whatever typs incurresd by City with respect to the dsrasilment.
Such costs sh2ll include, but not be 1imited to, all

extraordinary overtime costs: incident-related workers'

" compensation clasims f£iled within one (1) year of the data of the

incident: costs of contractual services; all costs for @q crevs
used in cleamup: ui’zmd agrees t0 provide at i{ts cost a course
of additional training in the handling of haxardous materisls, ss
t.hy Telats to ralilroad oparations, to selected meabters of tha
City Fire Department. -
Railroad hersdy agrees to dou"nd. Qm:y. save snd
nold harmless the City, its officers, agents and expioyees, from
any and sll claims and/or lavsuits of whatsoever kind or nature,
arising from this derailment, the incidents and actions resulting
therefrom. Railroad further agress to defend, indemnify, uﬁ
and hold harmless the Cicy, its offficers, sgents and employees.

against further derailsent sccidents of this typa, at this

location, vhich are the result of the neglifence of tha Railrced .

not contributed to by City.

9. The prevailing Perty in any action brought for
breach of any provision harsaf shall be eniitled to ressonable
costs incurred Uheredy. including attormeys' fess.

10. No third party shsll be deamed to have any rights
hersunder sgainat any ©f the parties hersto as a rTasult of u-u.t
agraesent.

11. Nothing herein shall be desmad to be an admissiocn
of lisbility of either the Railrcad or the City in regerd to this

6
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accident, or their obligations, if any, arising therefrom.
xg. Rallroad agrees o sublit to mutually binding
arbitration of all property claims subaitted by any persen
" ariaing frca the accident. Railroad agrees to pay for the cost
of arbitration for all proparty claims brought by owvnars,
cccupants and residents of properties within the boundaries set
forth 4n Exhibit “C* attached hareio and by thim Teferencs made &
part hereot..
City and Ralliroad shall mutually select the nautral - T
arbitrator to be “...ﬂ {n this process.

ATTEST: <€ QF SAN B ING

,&aﬂﬁ’éﬁ__f___ |
City Clerk . Mayor

SOUTHERN PACIFIC
T ANY

et A e e

printed name}

. ._?j_t_tl.i '

}

APPROVED AS TO FORM
AND LEGAL CONTENT:

JAMES F. PENMAN, City Attorney
Z e
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EXKIBIT "A"
iegsl 3clcr$ptionl

2314 Duffy Streaet

Lot 78, Tract No. 394B, in the City of San Bernardino,
County of $an Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 33,
inclusive, Tecords of said County.

2326 Duffy Streat

Lot 77, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, Stste of California, as per
map recordad in Book 60, pages 51 through 53,
“inclusive, racords of said County.

2336 Duffy Street

Lot 76, Tract No. 3948, in the City of San Bernardino,
County ©f San Bernardino, State of Californis, as per
map recorded in Book €60, pages 51 through 53,
intlusive, records of said County.

2348 Duftv Street

tot 75, Tract No. 3948, in the City of San Bernardino,

County ©f San Bernardino, State of California. asx per

map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

2360 Duffy Street -

Lot 74, Tract No, 3948, in the City of San Bernardino,
County of San Barnardino, State of California, as par
map recorded in Book 60, psges 51° through 53,
inciusive, records ¢f said County. -

2372 Duffy Street

Lot 73, Tract No. 3948, in the City of Sen Bernerdino,
County of San Barnardino, S$tate of California, as per
meap recorded in PBook 60, peges 51 through $3,
inclusive, records of said County.

2382 Duffy Street

Lot 72, Trsct ©. 3948, in the City of San Bernardino,
County of San Bernardine, State of California. as per
map recorded in Book 60, .pages 31 through 53,
inclusive, records of said County.
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EXHIBIT "B
legal descriptions -

2394 Dufty Street

Lot 71, Tract No. 13948, in the City of San Bernardinc,
County of San Bernardinn, State of Californias, as per
map recorced in Book 60, pages 52 through 53,

inclusive, Tecords of said County.

2404 Duffy Street

Lot 70, Tract No. 3948, in the City of Ssn Bernardino,

County of San Bernardineg, State of Crlifornia, as par
map recorded in Book 60, pages 31 through 52,

inclusive, records o! said County.

2428 Duffy Sirest

Lot 69, Tract No. 3948, in the City of San Barnardino,
County ©f San Bernardino, Stats of California, ss par
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

2430 Duffy Street

Lot 68, Tract No. 3948, in the City of San Bernardino,
County ©f San Barnardino, State of California, as. per
mcp recordad in Book €0, pages 51 through 53,
inclusive, records of said County.

-

n




A

A R g -

T S 8 T YA T LT TSI

192

APPENDIX O

guer C

s
LY
I

oo

Qwaoe s

olel

Mnkhxsn!““
@reS ON P 20d




I 4

L e : e e e oo vt s srp e et g TSP BT RO
(. T L 1 e et T T L R N © e arre ies e Saer s mesw v rens ar .

Lo~ M £ SES

T

193

”wi] 40
PO L B

s Boem e |} am
4 R

ol e e.e_

Bodn adt o don o Sise

) hmsi._ Ty mﬂw sréc ﬂc-umt.upm_

*0,5.COPERNRERT FAINTING OPFLICR:1990-261-991:20008

APPENDIX 0




