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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 Tlocated 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 a
14-inch pipeline owned by the Calnev Pipe Line Company, which was
transporting gasoline and was Tlocated under the wreckage, may have been
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-block
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 Taden hopper cars;

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

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

0 the communication between the road and helper engineers

regarding the operation of the train, and communication
with the dispatcher;

vi



) the engineer’s training program, which did not ‘adequately
address emergency situations;

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

Pipeline

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

0 Calnev’s oversight surveillance of the train wreckage
clearing operat1ons and trona removal in the derailment
area; :

0 Calnev’s assessment of pipeline integrity prior to
resuming full pressure operation of the pipeline after
the derailment;

"0 the effectiveness of the pipeline check valves used to
minimize product release;

) the adequacy of Federal regulations to address . the
inspection and maintenance of valves for Tliquid
pipelines.’ '

The National Transportation Safety Board determined that the probable
cause 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
Pac1f1c'operat1ng rule that provided 1nadequate 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 resulted
in extensive wreckage and commodity removal operations. Contributing to 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 derailment.

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 Administratsion, the Association of
American Railroads, the City of San 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 Spec1a1 Programs Administration and the
Federal Railroad Administration.



NATIONAL TRANSPORTATION SAFETY BOARD.
WASHINGTON D.C. 20594
RAILROAD ACCIDENT REPORT

DERAILMENT OF SOUTHERN PACIFIC TRANSPORTATION COMPANY
FREIGHT TRAIN ON MAY 12, 1989, AND SUBSEQUENT
RUPTURE OF CALNEV PETROLEUM PIPELINE ON MAY 25, 1989
AT SAN BERNARDINO, CALIFORNIA

INVESTIGATION
Events Preceding the Train Derailment

Loading of Hopper Cars.--The Lake Minerals Corporation, an Owens Lake,
California, company involved 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 trona was then to
be loaded into a vessel destined for Colombia, South America. Lake Minerals’
customer had ordered 6,835 tons of trona. The contract 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 tons per car. ‘

Because Lake Minerals Corporation did not have rail facilities at its
Owens Lake plant, the trona 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 loading contractor install a sensing device on the front-
end Toader 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 the 1loading 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 trona loaded, he stated, "At the Port
facility there is no way to handle the trona if we had excess material and
the vessel was loaded. We would have had to dump it on the ground and haul
it back...and we wanted to avoid that.at all costs."

. N . 1 . -
L raw material composed of sodium carbonate, sodium bicarbonate, and
water. It is a source for soda ash, pure sodium carbonate, and is used in
the manufacture of fertilizer.
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Because the rail facility at Rosamond would not accommodate 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 track 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.
The computer process required, at the time the status was changed, the entry
of an estimated weight of the product. Three different yard clerks, based on
their prior railroad experience, entered estimated weights into the car file3
of the computer system on 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 on May 8 were
‘estimated at 60 tons each.) The 1light (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, the yard clerks, who
had no knowledge of the contents of the contract between the SP and Lake
Minerals, believed that the weight they estimated when the cars were released
would be automatically replaced in the computer system by the weights shown
on the shipper’s bill of Tading when that document was later received in Los
Angeles and the shipper weights were entered into the computer. Testimony by
the yard clerks further indicated that estimated weights supplied when cars
were released were routinely overridden by shipper weights 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 for
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 precise reason for
why it was important. There was no documentation available to the yard
clerks that indicated the actual weight of trona (or any other commodity).

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 office at
Mojave. The bill of lading (appendix C) indicated the total number of cars
to be shipped, the destination of the cars, and the car numbers. The weight
of the cars was not listed on the bill of lading, and 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
testified that it was an oversight that he did not provide the weights on the
bi1l of lading. 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

2 The purpose in "“releasing" or changing the status of a car 1is to

release the customer (in this case Lake Minerals) from the per diem charge
for holding empty cars.

3 Southern Pacific’s computer system 1is comﬁosed of various files
including a car file and a waybill file. Additional discussion occurs under
Method of Operation. ’
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that the SP billing office in Los Angeles would require that a weight be
shown on the shipper’s bill of lading. He stated that he attempted to
contact Lake Minerals Corporation to inquire about the weights of the cars
but was unable to obtain the company’s telephone 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 I 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 shipping clerk testified that he had never before
received a bill of lading that did not have the weights provided. There was
no documentation available to the shipping clerk that indicated the actual
weight of trona (or any other commodity) or outlined the procedures to follow
when the shipper did not provide weights on the bill of 1lading. The
superintendent of Lake Minerals testified that 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 clerk
entered the bill of Tlading 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 involved. 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
individual cars." Further testimony indicated that if the first method 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 billing clerk in Los Angeles on
May 6, 1989, used the first method for entering the bill of Tlading
information. There was no indication on the document received by the
billing clerk in Los Angeles that the figure of 120,000 pounds per car was an
estimated weight.

4 A document provided to the traincrew that indicates, among other
information, the tonnage of the train.

5 In a wunit train, all the cars are carrying the same product; for
example, a unit coal train.
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Activities of Extra 7551 East.--At 5:00 p.m., on May 11, 1989, the chief
train dispatcher on duty at Los Angeles, California, telephoned a yard clerk
at Mojave (see figure 1) and informed him of plans to operate a train to haul
the 69 cars of trona from Fleta to West Colton, near Los Angeles. At
9:00 p.m. that evening, a traincrew consisting of a Tocomotive engineer, a
conductor, and a brakeman reported 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 operate SP train MJLBP1-11 (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 testified that neither he nor the conductor had
any concern about the paperwork received. The dispatcher on duty at
5:00 p.m. that day had arranged for the crew to take-three Tocomotive units
from the Mojave yard to Fleta (3 miles away) where they would couple onto the
69 cars assembled in the siding. They were to then pick up an additional
lTocomotive wunit at Paimdale Two (figure 1) to help in ascending the
2.2 percent grade 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 locomotive unit SP 7551
was "dead-in-consist" and could not be started. The engineer testified that
the crew attempted 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 to the three-unit consist. The yard
clerk then informed the assistant chief 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 concerned that
with only three locomotive units the train could not take the 69 loaded
hopper cars farther than Denis (see figure 1), and so he decided to alter the
plan to supply Tocomotive 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 Tocomotive 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 7551 East was about
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 Tlist
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,

6 The route through the mountains over which SP trains often operate.
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he determined the number of Tocomotive 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 lTocomotives that would be needed. He stated that he further believed that
the crew had been provided with an upgraded weight reflecting 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 his 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 381.3) at 12:15 a.m., on May 12, en route
to Fleta (MP 384.4) with a locomotive consisting of units SP 8278, SP 7551,
SP 7549, and SP 9340 configured in that order from east to west. (The
engineer testified that because he was not told to do anything with unit
SP 7551, he kept it in the consist.) The engineer was operating from the
Tead 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 Tlocation 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 necessary, therefore, for the crew to
enter the west end of the siding (see figure 2), couple their units to 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 engineer testified that before departing Fleta, the train Tine
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 Mojave,
the dynamic brakes? were intermittent: "It would Toad and then the dynamics
would drop out on the unit." (Additional discussion occurs under Mechanical
Information.) The engineer testified that after the locomotive consist was
repositioned and coupled to the cars in Mojave yard, a test for leakage of
the train 1ine 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 lead unit, SP 8278. The conductor was

7 TYhe sp air brake rules require that the train air brakes be tested
before the train departs its initial terminal.

8,Train designation is based on the number of the lead locomotive unit.

Even though unit SP 8278 was the lead unit in the locomotive consist, the
train designation remained Extra 7551 East. .
1
9 Dynamic braking is an electrical means used to convert some of the
energy of a moving locomotive into an effective retarding force.
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seated 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 being assisted by
a helper unit; the helper unit would be cut off and used to assist Extra 7551
East over the Cajon Pass.

Activities of Helper Unit.--At 1:30 a.m., on May 12, 1989, an SP crew,
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 Dike (MP 481) (see figure 1), arriving ‘at that Tocation at about
2:30 a.m. The crew took charge of a two-unit locomotive consist, 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 West, between Palmdale Two and Oban
(MP 399.9).  The helper engineer had been informed by the engineer whom he
had relieved that the dynamic brakes on unit SP 8317 were inoperative. The
movement from Palmdale Two to Oban was uneventful, and the crewmembers 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 locomotive onto the rear
of an eastbound train, Extra 7551 East, that was waiting in a siding at that
location for helper service through the Cajon Pass.

The helper engineer testified that he did not receive any information
from either the head-end engineer or the dispatcher regarding the tonnage of
Extra 7551 East nor did he request. that information. There was no SP
requirement that he be furnished that information. He stated that he did
not normally operate over this territory and, therefore, did not know 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
Tocomotive was coupled onto the rear of Extra 7551 East, an airbrake test was
performed; neither engineer noted any deficiencies in the operation 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 yhe method for positively determining if dynamic brakes are operating
. . - 1 - - -
is by observing the amperage reading in each locomotive unit. See Mechanical
Information for additional discussion.
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informed the head-end engineer, by radio, that the trailing units had cleared
the siding. The helper engineer testified that his Tlocomotive was in the
eighth throttle notch (full throttle) before entering onto the mainline. 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 7549. The helper
engineer and the helper brakeman were located in the trailing unit, SP 7443,
of the helper consist. The helper engineer stated that the trip from Oban to
Hiland (MP 463) was uneventful.

AThe Tfain Derailment

Testimony indicates that there was no communication between the head-end -
engineer and the helper engineer from the time Extra 7551 East Teft 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 intermittent dynamic brakes. As he 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 response he believed that both helper units had
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 engineer
stated that he did not believe it was necessary for him to alert the head-end
engineer of the status of the dynamic brakes on the helper unit because he
(the helper engineer) believed the dispatcher would have already made that
information 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 and
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 469],
there are a few places there where it [the train] will run on you, meaning
that it’s Tess 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, "I 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 I 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
readout of the event recorder, as the train speed reached 45 mph, the helper
engineer, without communicating with the head-end engineer, placed the train
brakes in emergency. According 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 engineer 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
emergency and the train then began to "surge."  According to SP, its
locomotives are designed so that when 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 train brakes were placed in emergency he believed there were no °
longer any options available for controlling 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 observed "...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 mile 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
engineer 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 runaway 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 general yard master at West Colton and informed him, "We have a
slight 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
I called Mayday Mayday to clear the radio waves." He further stated that
because 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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the radio in his hand, was calling out the speeds and was attempting to call
somebody, and that he remembers "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 following message
was transmitted: “"Mayday! Mayday! 7551, West Colton-AGYM [assistant general
yard master], we’re doing 90 miles per hour, nine zero, out of control, 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
went to 80, but it was way past that....It was as far as it could go."

As Extra 7551 East approached MP 486.6 and entered a 4-degree right-hand
curve, the entire train derailed to the outside of the curve; many of the
cars crashed into a neighborhood of houses adjacent to the railroad right-of-
way (figures 3 and 4).

The dispatcher’s radio log indicated 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
derailment and that because he had received no communication from the head
end, he instructed the helper brakeman to go to the front of the train.

Shortly after 7:30 a.m., two San Bernardino police detectives, who were
traveling westbound on Highland Avenue approaching California Street,
observed what they stated appeared to be a large flash of light and a large
cloud of dust come from the area of Highland Avenue and west of Macy Street.
They continued westbound on Highland Avenue, and as they drove past Macy
Street, they observed that an SP train had derailed and had crashed into
several houses on Duffy Street. One of the detectives used his police radio
to advise his dispatcher of the situation and to request emergency
personnel. They parked their vehicle on the north side of Highland Avenue
and ran up the railroad levee!' to evaluate the damage. Several other people
had also stopped their vehicles and ran up the Tevee.

A Southern California Gas Company employee stated that he and another
gas company employee were about 100 yards west of Highland Avenue when they
observed the train derail at a high rate of speed. He further stated that he
jmmediately ran to the site of the derailment and, along with other
unidentified people, helped the engineer who was attempting to pull himself
out of the lead locomotive unit. According to the gas company employee, the
engineer began looking for his "partner" (who was later identified as the
conductor) whom he found fatally injured in the same' Tead Tocomotive unit.
After they helped lay the engineer next to a fence in the rear yard of 2304
Duffy Street to await the arrival of emergency personnel, the gas company
employees began shoveling dirt around one of the Tocomotives in an attempt to -
prevent the spilled diesel fuel from spreading. They then began shutting

11 At this location, the railroad tracks are cdnstructed atop a 20- to
21-foot-high embankment (levee).
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Figure 3.--Aerial view of train derailment.
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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 o0il 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 off the tracks and into
some houses.

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 unknown 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
but was uncertain of its location at that time.

Police units began arriving also about 7:48 a.m. and began setting up
road blocks, evacuating occupied houses, and handling crowd control. An
estimated 63 persons were ultimately evacuated from 27 houses in the
immediate area of the derailment. As other fire companies arrived, they were
placed in strategic locations around the accident site. ~About 7:55 a.m.,
fire department personnel began a house-to-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 battalion 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 implemented as a result of the
battalion chief’s initial request for additional assistance. The incident
commander subsequently established a command post at the corner of Donald and
Duffy Streets. The deputy fire chief testified that all subsequent actions
by Calnev and SP were coordinated with him. He further testified that
because the product that was scattered over the derailment site had been

transported in open .top hopper cars, he did not believe it was a "serious

1

12 A 14-inch Lliquid petroleum pipeline, operated by Calnev Pipe Line

Company, was buried in the SP’s right-of-way.
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hazardous material." He was informed initially by SP personnel that the
product was potash; later in the day he received a data sheet from the Office
of Emergency Services (OES) that identified the product as sodium 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 total 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 OES, 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 command post and
offered assistance. About 10:15 a.m., OES arranged for two scenting dogs
and their trainers to be flown from the San Francisco Bay area. The dogs and
their trainers arrived about 3:55 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 halted
by the incident commander about 3:00 p.m., before debris removal began,
because the incident commander and the OES believed that such efforts might
endanger 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
vicinity of the house at 2326 Duffy Street between 4:20 p.m. and 9:00 p.m.
Shortly after 9:00 p.m., the rescue workers located a hand projecting
through the debris at 2326 Duffy Street. The surrounding area was
immediately stabilized. An opening was cleared by paramedics, who sent down
oxygen and took vital signs of the trapped person. With the help of power
tools, the resident was eventually freed from the debris about 10:34 p.m.,
about 15 hours after the derailment.

About 11:20 p.m., a rescuer was alerted by a dog in the vicinity of the
third head-end Tocomotive unit. After removal of debris, the head-end
brakeman was found dead in that unit about 3:03 a.m., May 13. The dogs
worked until -about midnight, examining all affected residences and portions
of the train. By early morning on Saturday, May 13, the incident commander
determined that all areas had been adequately searched, there were no further
reports of missing persons, and, consequently, search and rescue efforts
were terminated.

Shortly after noon on May 13, before wreckage removal operations began,
SP bulldozers and hundreds of -sandbags were used to build a dam at the
lowest end of the accident site to help contain gasoline should the
pipeline become compromised. '

The San Bernardino Chapter of the American Red Cross initially learned
of the train 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 Tlocal 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
Chapter of the Red Cross 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.

Wreckage Clearance/Pipeline Surveillance Operations
Following the Train Derailment

‘May 12, 1989.--When Calnev’s manager of engineering received information
regarding the train derailment, he radioed Calnev’s Colton terminal, about
6 1/2 miles from the derailment site, and instructed personnel at that
location to shut down the 14-inch pipeline immediately. At 8:30 a.m.,
pumping operations were stopped, Teaving 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 of
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 Tocation.
According to Calnev personnel, the derailment prevented Calnev from accessing
the pipeline and performing any inspections of the pipeline in that .Tocation
at that time. Calnev’s activities during the morning of May 12, according to
the maintenance superintendent, were confined 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 company (rather than a pipeline opérating company, such as
Calnev) that specializes in the -installation, maintenance, and repair of
underground lines.
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a hole into 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) 6.9'4 (figure 5). Calnev officials stated that they believed that
removal of product from the pipeline at the Tocation 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 14-inch pipeline, and they subsequently began withdrawing
product from the pipeline at that location.

According 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 pump station
(MP 0.0) and at Cajon Pass (MP 25.7).'> Because the pipeline pressure had
been reduced by an equal amount on both sides of the check vaive at MP 6.9,
Calnev personnel determined that they had not been successful in seating
(closing) the check valve at that location and, cconsequently, 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.

Believing that they had been unable 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, Calnev 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 closing 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 milepost
numbers for the railroad.

15 the static pressure in the pipeline varies with the elevation of the
. 1 .
line. 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
stated, "that additional efforts would be only minimally successful in
reducing the pressure at the Highland Avenue location [derailment site],"
because backflow sufficient 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,
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. According 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 would 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 Tifted and not dragged over the pipeline. Calnev’s manager of
operations testified that he was aware of an accident in Montclair,
California, in the Tlatter 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 operations continued until Tate in the evening on May 12,
and efforts to begin removal of the wreckage were delayed until the
following day.

May 13, 1989.--On the morning of May 13, SP removed 50 to 75 feet of
track in preparation for making the breach (road) through the railroad levee
that would be used for removing the railroad wreckage from the east side of
the 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 cranes and several bulldozers and front-end Tloaders
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
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 Tlevel of the ground in the area through which the
equipment was moved. At the time the breach in the Tevee 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 Tocator and yellow paint
to mark the Tocation of the pipeline throughout the deraiiment area. Later
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Figure 7.--Equipment used during wreckage removal.

that morning, with a backhoe and shovels, 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 pipeline in that area was
between 7 and 8 feet.

According to the testimony of Calnev’s maintenance superintendent and
SP’s division mechanical officer, in removing the cars, the cranes would pick
the cars up and swing them around to the breach in the Tevee. From that
location, front-end loaders would then carry the cars to the west side of the
track (figures 8 and 9). Testimony further indicated that equipment
continuously operated through the haul road over the pipeline and that it was
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Figuré 9;——Equipment used to move cars to west side of track.

necessary on many occasions to re-mark the location of the pipeline with
yellow paint. As Calnev’s maintenance superintendent testified,
"...trona...was a very 1light, loosely compacted material...once you made a
mark on it, it would take a very small amount of activity by heavy equipment
to totally erase that mark."

SP’s removal of the wrecked cars, which were spread over a large area
and stacked two and three cars high at some locafions, continued throughout
the day. A Calnev representative was on-site to monitor the operations and
to keep SP 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 removal 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 commander and SP
personnel, -it was agreed that operations would be discontinued. Activities
were halted about 11:00 p.m. that evening. The incident commander stated
that he believed the cooperation exhibited by both Calnev and SP was
exceptional.

May 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 removed; the visible debris was
then also removed 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 working 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 Tocomotives; 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 railroad
embankment. 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 Tlocomotive that came to rest inverted over the pipeline was
removed by SP, Calnev personnel observed that the entire top of the
locomotive had been sheared off and that it had been resting at grade level.
There was nothing visible protruding into the ground. Calnev, however,
decided to excavate the portion of the pipeline that had been under the
Tocomotive. Using a backhoe equipped with a 24-inch bucket, Calnev personnel
excavated an area approximately 80 feet in length parallel to and about
2 feet east of the pipe to a depth about 4 inches Tower than-the depth of the
pipe in the area. Pipe depth was reported to have been about 8 feet at the
southern end of the excavated area and 6 1/2 to 7 feet at the northern end.
According 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 Tooking 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 Tocation 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 Tate 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 to 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 Tlocomotive came to rest inverted over the pipeline
(figure 4). According to Calnev’s maintenance superintendent, the excavator
was followed by a front-end loader to complete the removal 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 east of the pipeline at a distance, estimated
by Calnev’s manager of 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 Tlength--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
of 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 1lights on the railroad levee. According to
Calnev’s maintenance superintendent, even though the Tlighting 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 Tevel 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 need to perform a more thorough
inspection 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 breach in the levee had been made.

The deputy 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.m. 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 Tocation to be 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 Tooking 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 feet at the first Tocation
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
6 inches of debris-free native soil would be used to manually cover the
pipeline before the backhoe was wused to fill the remainder 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 Arizona Pipe Line Company employee operating the

backhoe, all potholes were dug manually using shovels. According to Calnev'’s
maintenance superintendent, "The primary function of a pothole is to
determine the depth and location of the pipeline. An excavation would be a

largerAhole, a more complete excavation where you are actually attempting to
visually ascertain the condition of the pipeline."
H
17 4 process by which vacuum-type excavation equipment makes about a
1-foot-diameter hole from ground level to the top of the pipeline.
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elevation, and the hole was backfilled. Calnev personnel testified that as a
result of these soft dig excavations, the pipe was exposed from the
10 o’clock position 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 Tocation
and depth of the pipeline when SP began removing the trona from the
derailment 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 had
by then accomplished 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 minutes after which
the pipeline was brought up to normal operating pressure (about 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 Bernardino deputy fire chief) testified he requested that
Calnev 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 electromagnetic
inspection instrument for detecting defects in 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 Tline because
"...the 1line 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 Tline], it would be
necessary to operate at full pressure just to get the instrument over the
mountains. 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 been made through the
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. According to the IT
project manager, the front-end loader worked perpendicular to the pipeline
during this operation.

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

May 17, 18, and 19, 1989.--Removal of the trona continued throughout:the
day on May 17 and 18. Because trona contrasts with the color 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 drag trona that
was covering the railroad embankment without removing excessive amounts of
material and to Tleave behind a smoothly graded surface. Testimony 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 railroad embankment
and across the pipeline to the east side where front-end loaders would pick
up the trona and load the trucks. However, according to IT’s project
manager, the operator of the excavator would drag 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 Toaded into trucks. Testimony by equipment
operators further indicated that the smooth-edged blade welded to the teeth
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 completed. The
last piece of equipment used for the cleanup operations, a motor grader; was
. brought to the- site to smooth out the surface and to remove tire tracks.

After this operation was complieted at 6:00 p.m., locks were placed on the two
20-foot-wide gates that were installed with the fence, and the area was
secured. -According to SP’s contractor, no equipment was used in the area
after May 19, 1989.

IT’s project manager testified that when he left the site on 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 replied, "Yes."

According to Ca]nev,-a Calnev representative was on site through May 19,
during the removal of the trona, to observe the 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 three 1,000-horsepower (hp) mainline 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 Tow
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 computer 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 1he monitoring system at ‘the Colton Terminal scans various pipeline
parameters, -inctuding pipeline pressure, at 13-second intervals. Thus, an
event (in this case, a pressure reading) may have occurred up to 13 seconds
earlier than the recorded time (and the time cited in the discussion).

19 According to Calnev and OPS officials, the word Yalarm"™ in the
pipeline”industry is not used to denote an emergency situation, but rather a

change in operating conditions.
1

20 The dispatcher acknou@edges 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 than one condition occurs on the same page
[screen], the word "alarm" and the audible alarm are terminated by one stroke
on the computer keyboard.

The dispatcher testified that he noticed on his terminal screen flashing
lights 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 Tlevel 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 Tow 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 8:08:18, the booster pump
acknowledged the command and at 8:08:19, pump No. 3 acknowledged the command.
At 8:08:20, a Tow 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 thé pumps, he left his station to request assistance from another
dispatcher who was on duty as a supervisor at the time and Tocated down a
hallway from the dispatch center. The supervisor acknowledged the request.

While returning 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 A small capacity pump activated first to bfing the pressure up slowly
to prevent surging when the mainline pumps are activated.
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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
was Calnev’s pipeline, and then instructed the dispatcher to leave the pumps
down. ’

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 manually. The first downstream
valve that had to be closed manually was located at MP 25.7; the maintenance
supervisor reported that this valve was closed at 9:00 a.m.

" Witnesses’ Observations.--A resident at 2395 W. Adams Street stated that
she was in her backyard between 7:45 a.m. and 8:00 a.m. and noticed a "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 minutes later
heard a "rumble." He stated that he then looked up and saw a "cloud of flame
about four -houses wide come over the houses...the flame was about 10 feet
higher. than the rooftops” (figure 10). .Several witnesses stated that they
saw a white vapor and then heard a loud 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 shooting 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 Tliquid 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 vresidents 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.

Emergency Response to Pipeline Rupture -

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 locatidn.  He returned to the
fire station and notified the battalion chief.
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The battalion chief, 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 from
adjacent jurisdictions arrived on scene, the battalion chief positioned them
around the involved drea. 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 1in 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 return
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
introduced himself to the incident commander and was directed by the incident
commander to fly with a police officer in a he11copter 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 in 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 commander, the fire burned out 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 Pipeline"). At least four
pieces of railroad debris--a brake arm, an approximately 8-inch section of
I-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 arm 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 rupture
was from 2 to 2 1/2 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 Tlocation where the excavation #5 had been
performed across from the middie of Tot 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 to 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
(OPS), 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
circumference 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 CFR Part 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 previously 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 Tlocation and' because the 1line 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 location
determined acceptable by Calnev 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 a point about 35 to 40 feet north of the casing.

About 600 feet of the pipeline through the area 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 Pipeline Rupture
Injuries Extra 7551 East Residents Residents Firefighters Others?? Total
Fatal 2 2 2 0 0 6
Serious 1 1 3 0 1 6
Minor 2 .0 . ‘16 1 4 23
None 2 - == _ - _2
Total 7 3 21 1 5 37
Démages

Train Derailment.--Five locomotive units and the entire consist of 69
hoppers cars were completely destroyed as a result of the derailment; the.
rear-end locomotive was extensively damaged. About 680 feet of track were
destroyed by the derailing locomotive 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 assessment
of damages is listed in Appendix F. The inspector recommended that dwellings
at 2314 Duffy Street through 2382 Duffy Street be demolished immediately
(figure 11).

I

22 yhese persons were involved in a traffic accident while attempting to
avoid the fire caused by the pipeline explosion. h
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Pipeline Rupture.--Eleven houses and 21 motor vehicles were destroyed by
fire from the pipeline rupture and fire (figures 11 and 12). Four houses
received moderate fire and smoke damage, and three houses received smoke
damage only. Appendix F lists the residences and the damages incurred.

The costs incurred from the train derailment and the pipeline rupture,
as reported by SP, follow:

Equipment
69 Cars $ 1,550,407.00
5 Locomotives 7,506,000.00
1 Locomotive repair 85,001.00
Track 14,922.00
Wreckage Clearing . 1,968,867.00
Lading : 242,830.00
Houses
Derailment (9) 592,831.00
Rupture (7) 453,433.00

Total $ 12,414,291.00

* The dollar figure is based upon comparable Tocomotives available
today for replacement.

Calnev reported the following costs as a result of the pipeline rupture:

Pipeline Repair $ 500,000.00
Commodity 300,000.00
Environmental 1,060,000.00

Total $ 1,860,000.00

Total reported costs from the train derailment and the pipeline rupture
were: $14,274,291.00. :

Damage to the Pipeline.--The 14-inch-diameter pipeline ruptured at
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
repair. The 25-foot section was removed about 5:00 p.m. on May 26, 1989, and
was replaced with a section of sound pipe.

After the 25-foot section of pipe containing the rupture was removed, it
was torch cut into 5 smaller sections. Beginning at the south end, the first
section was 44 7/8 inches long and contained no areas of damage. 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 1laboratory 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 o’clock position (looking
north). , ,
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‘Figure 14.--Section of pipe containing the point of rupture.
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The rupture was about 29 inches Tong 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 Jlocated 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 rupture
produced a "fish mouth" type opening of about 4.2 inches at its widest point
(see fiqgure 14). There was no apparent visual evidence of pipe material or
manufacturing deficiencies. :

Plastic deformation (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 Tongitudinal 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 4 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 Tlocation 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 Tonger 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 point 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 (Tooking 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 Signal Information oy

Track.--The train derailment occurred on the single mainline track in
San Bernardino, California, near railroad MP 486.8. = Approaching the
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derailment site from the west, the track grade descended between 2.0 and
2.2 percent for 22 miles before it transitioned 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.

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 laid 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 of 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 1-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 Tights 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, SP 7549, and SP 9340), 69
open-top hopper cars loaded with trona, and 2 helper locomotive units (SP
8317 and SP 7443).

Locomotive Units.--All 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 com‘pared to standard range,
more retarding force is available from 6 mph up to a speed between 18 and 25
mph depending on the gear ratio. :



a4

‘Train brakes were controlled by the road engineek in the lead unit,
SP 8278. Dynamic and independent brakes were controlled 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 functioning. 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 third unit (SP 7549) had fairly good, I think they were good
dynamics." The event recorder printout for SP 7549 did not show any amperage
in the dynamic mode after the train departed Oban where the helper units were
added. The fourth unit, SP 9340, was reported by the head-end engineer to
load in and out of dynamics intermittently.

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 SP 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
required 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 Tlocomotives 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,
time, distance, direction, amperage, braking, throttle position, and
independent brake application. A1l three event recorder cartridges were
recovered and taken by 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.")

Hopper Cars.--0Of the 69 open-top hopper cars in the consist of Extra
7551 East, 38 cars were owned by the SP. These cars were 48 feet 9 inches in
length, had a Tlight weight of 60,300 1bs, a maximum lading 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 Tight’ weight of 63,500 1bs, a

maximum lading capacity of 199,500 1bs for a maximum weight per car of

263,000 1bs. The total light weight 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 "normal braking ratio of 1." He further testified that at the time of
"~ the train derailment, the operating rules had not been changed to reflect
this. The DRGW 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 buildup 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 East 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 to the Association of American
Railroads’ Director of Safety and Operating Rules, many Class I 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 brake must be used whenever
practicable. in reducing and controlling train speed...." Rule 58I 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

characterisiics of the.road." 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 handling 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 PLANNED BRAKING
OPERATION, IF ONE OR MORE OPERABLE DYNAMIC BRAKES ARE AVAILABLE,
THE POWER BRAKING METHOD WILL NOT BE USED."

0f 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 Tlocomotives. The Safety Board contacted one
manufacturer who indicated that any specifications requested by a carrier, as
long as they were in compliance with Federal regulations, would be made. The
Safety Board is aware that the Union Pacific and the Burlington Northern have
their own retrofit program to eliminate the interlock 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
lTocomotive 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, 7551. 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) for. the
movement of Extra 7551 East testified that he does not request information
from engineers and that he does not query the computer system?4 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

o1

24 sprg 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 vreceives information from engineers regarding defects, has the
responsibility to update the computer. The assistant chief dispatcher
testified 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 lead
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.

Recovering 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."2> 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 When an emergency air brake application is made, the PC switch, an
electropneumatic device (sometimeé referred to in the industry as the power
cut-off switch or the pneumatic control switch), trips the electric current
which causes the main generators to unload and the engines to return to idle.
When the air brake handle is placed in the handle off position, the PC will
automaticatly reset. After the pressure is restored within 20 to 30 seconds
(which the engineer c¢can observe in front of him), the engineer can then
manually move the handle and go back into dynamic braking.
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Federal Railroad Administration’s (FRA) Position Regarding Functioning
Dynamic Brakes.--The Safety Board 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 regulations, 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 G), the FRA stated:

The Railroad Power Brake and Drawbars Regulations 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 equipping 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 Timetable Instructions.--Trains operating 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 maximum
allowable speed for eastward freight trains between East Mojave and West -
Colton were as follows:

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 491.9 and 492.7 15 mph

The SP 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, Tast revised on November 1, 1985, were also in effect.
Pertinent excerpts from the Air Brake Rules and Train Handling Instructions
follow:

1
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Rule 2. Dynamic Brake.

Helper locomotives entrained may not use dynamic brake unless road
engine has operative dynamic brake.

The number of axles of dynamic brakes of the helper engine(s) will
be added to axles of dynamic braking of the road engine to
determine the tonnage that may be handled in accordance with
applicable Air Brake Rules.

Dynamic brake on head end of freight trains must not exceed 24
axles. Each helper entrained must not exceed 36 axles.

Rule 17. Retaining Valves.2é

The Superintendent will prescribe the number and Tlocations where
retaining valves must be used.?7

Instructions in Timetable 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 being
operated with operative dynamic 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.28
The maximum tonnage per operative brake that may be handled on

descending grades of 1.8 percent or -over will be prescribed by the
Superintendent.

26 as defined in the Air Brake Association’s Management of Train

Operation _and Train Handling, a retaining valve is "a control device through’
which brake cylinder air is exhausted completely or a predetermined brake
cylinder pressure is retained.” In short, the retainers provide the engineer
with brakiné capability while the air brake system is being recharged.

27 Typically, when a company rule (in this <case an airbrake rule)

indicates. that the superintendent will prescribe certain operating
parameters, the superintendent will accomplish this through instructions in
the timetable or by special bulletins.

28 Tonnage (or tons) per operative brake is cbmputed 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 mph, 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.

*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
operative brake.2?

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

The instructions 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 those trains 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 Tlocomotives
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 conductor and
engineer, it is safe to do so. :

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 brake3?
(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

?9 SP cancelled this rule by special instructions, effective May 22,
1989.

30 6,151 tons divided by 88 (38 SP cars équipped with E/L devices
figured at 1 1/2 braking capability equals 57 (38 multiplied by 1 1/2) plus
31 DRGW cars not equipped with E/L devices) equals 69 tons per operative brake.
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Rule 33 — Maximum Speed Between Hiland and West Colton
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Figure 15.--Speed decision flow chart for Rule 33.
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engineer] had and the dynamic brakes [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
engineer, based on the information he had, rule 33 did not apply to his
train.

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.

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 a descending grade, the force of
gravity must be balanced by the sum of train resistance and brake
retarding force. The heavier the grade, the Tower the effect of

. train resistance; and the more brake must be used. Train
resistance will vary with the type of cars, train make-up, and
train length and weather. On heavier grades the majority of the
grade retarding force comes from the dynamic brake and the train
air brake.

The Tlocomotive engineer, 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 folléwing new rule to their operating rules:

Rule 627.B.

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
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 Timits on what [speed] a train could go with a certain air brake
reduction to reduce the wheel heat and keep it within the Tlimits." 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 Train 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.--On 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
communicate with road engineer and if train continues to operate in
excess of maximum allowable speed, helper engineer will take
necessary action to stop train.

: ‘Tonnage Information for Cars.--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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including: the new destination of the car, a lading code for the car, any
special handling associated with the car, and a tonnage figure. This
information was entered into the computer system’s car file which contains,
in addition to the above information, 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 following 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 director of clerical operations, the
maximum tonnage figure will remain in the car file of the computer until the
shipper’s bill of 1lading 1is 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 Tlading. According to his
testimony, the first Tine supervisor for these clerks 1is 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 Las 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 14-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 minimum
specified tensile strengths of 74,430 psi and greater. The pipe was coated
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with TGF3, a coal tar base coating. = According to Calnev’s cathodic
protection records, the pipe had a minimum negative (cathodic) voltage of
0.85 volts (generally it had a considerably more negative voltage) as
measured between the pipe and the soil. A cathodic protection 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 system.
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 Tocation 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. I 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.

Check Valves.--At the time the pipeline was constructed, Calnev
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.
However, on the 14-inch portion of the pipeline, Calnev installed seven
Wheatley "All1-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
Calnev made plans to inspect the check valves in this area. 1In a Tletter to
the Safety -Board dated May 21, 1990, Calnev stated, "Calnev has installed
four new check valves; three to replace existing check valves and one
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."

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 regqulations 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 not have to comply with the maintenance requirements; however, the
OPS representative stated that this . pos1t1on 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 the 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 that a block valve be instailed
just north of where the derailment occurred. According 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 point. I 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 were 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 indicates that a change has
occurred; however, this does not necessarily indicate 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 terminal 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 Tow suction and a Tow
discharge pressure alarm on his computer terminal screen. The dispatcher did
not detect the low discharge pressure alarm, and by one stroke on his
terminal keyboard, he silenced the audible alarm, caused the flashing word
"alarm" to disappear from his screen, and caused the flashing numerical
information regarding the low suction pressure and the Tow 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 to
the rupture, Calnev modified its automated control system to include a high
flow set point whereby if excessive flow is observed out of the Colton pump
station (indicative of a potential Tleak 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 Tow discharge pressure alarm is received. :

Calnev’s emergency response manual was last revised in January 1989.
The manual contains a list, 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 leak 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 1is confirmed, the procedures outline specific actions to be taken to
locate the leak and to respond to the leak.

The procedures for a natural disaster and external incident refer to the
potential adverse effects of train derailments. The procedures indicate that
substantial portions of the pipeline system are built on the 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 location
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 be accurately marked, heavy
equipment should not be allowed to operate over the pipeline if it is
considered hazardous to the pipeline, and Calnev personnel should be present
on scene until all work is completed.

1
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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 spent his
off-duty time sleeping, eating, watching television, and relaxing. He had
been eating regular meals during the day preceding the accident, 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 1l1. There had been no
recent changes in his lifestyle, he had not consumed any alcchol during the
days preceding the accident, and he was not a user of illicit substances.

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 any 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 almost 15 years at
the time of the accident. He had held the positions of fuel oil attendant,
laborer, and fireman before being promoted to the position of engineer on
November 28, 1986. (For additional information, see Engineer Training
Program.)

The head-end engineer had been qualified on the physical characteristics
of the territory by making one check ride from Tehachapi to Bakersfield (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 6,151 tons and with a
trailing tonnage of about 8,900 tons. 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) freight
train he had operated through the Cajon Pass; all of his prior 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-end
engineer stated that he had worked previously with the other head-end
crewmembers, but had no knowledge of, nor had previously worked with, the
helper engineer. '

The conductor of Extra 7551 East had been off duty the 4 days preceding
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 call for duty, as expected,
and reported to the Bakersfield yard at 9:00 p.m. that evening. He had been
eating regular 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
husband’s Tifestyle. The - conductor did not smoke cigarettes or .drink
alcohol.
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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.

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 of conductor.

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 time 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
illicit substances, and she had not noticed any recent changes in her
husband’s lifestyle.

The head-end brakeman had been employed with the SP for more than
17 years at the time of the accident. He was promoted to the position of
brakeman on November 27, 1971.

The helper engineer had been off duty since 11:00 p.m., May 9, having
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 call 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 tr1p to the Dike siding where
he was to relieve the on-duty helper engineer.

The helper engineer reported that there had been no recent changes 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
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
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 stat1ng
that he was not tired when he first reported for duty but that he was not "in
tip top condition the-whole trip." When questiioned 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 helper engineer 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 12.
He stated 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 10. The helper brakeman reported the following
information about his activities. He had "a normal day" on May 11, had been
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
loss.: '

~ The helper brakeman had been employed by the SP for more 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-ail 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 Tocate any documentation concerning the contents
‘of this grip. The grips belonging to the head-end engineer and brakeman were
located 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
had held positions as yard clerk and interlocking operator before being
promoted to the position of dispatcher on November 19, 1988.

The assistant chief train dispatcher, who arranged the locomotive units
for the 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 been off duty 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 including
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 1976, resigned voluntarily from that position in
September 1977, and returned to the position of train dispatcher in
Los Angeles unt11 April 1983. At that time, he exercised his sen1or1ty
options and returned to Bakersfield as a crew dispatcher and worked in that
capacity until 1985, when he returned to the train d1spatcher position. His
last examination on the operating rules was conducted in 1985. '

Calnev P1De11ne 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 Tast 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
Corporation for 10 years, during which time he served as a pumper-pipeline
operator, a laboratory technician, and a crude oil unit operator.

(Additional personnel information is in Appendix B.)
Southern PacificaTraining 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 Tlabor agreements
between the SP and the UTU. Those trainees selected initially entered a
4-week formal training program 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 ngrmally 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 Tocomotive 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 ridden 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 ride with an engineer varied based on the level of skills of
the engineer.)

The SP also had in place a 1-week and a 2-week continuing education
program during which time engineers returned to the Cerritos facility for
refresher training. The 1-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 locomotive 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 superintendent could then use the information to determine
if the road foreman of engines should spend additional time with a particular
engineer.

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
classroom 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
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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
after an emergency application of the train brakes had been made.

The helper engineer entered the  engineer’s training program on
August 13, 1979. He successfully completed the final phase, 1 week of
classroom instruction and 2 weeks of simulator training, before being
promoted to the position of engineer on November 5, 1979. He returned to the
training center in Cerritos in July 1988 and successfully completed a 2-week
continuing education program. The helper engineer testified that during his
training, the company rule that addressed reversing the engines was discussed
in situations involving "Tight 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
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."

According to SP’s assistant manager for training of engineers, reversing
the engines was not taught during any aspect of the training program "because
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
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."

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 trainees were required to perform on-the-job
training. The chief train dispatcher determined when an individual was
qualified for a particular dispatcher’s position.

The dispatcher, who had operational responsibility over the Mojave
Subdivision and was on duty at the time of the derailment, successfully
completed the 8-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.
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Clerk Training Program.--The yard clerks who estimated the weight of
the cars at the 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.

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 1ncorporated
several safety mechanisms that would automat1ca11y 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
know]edgeab]e of Calnev’s operations and procedures.

A trainee received an overview 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 self-paced, self-instructional two-volume document that covered a wide
variety of pipeline operational procedures. -Trainees reviewed these manuals
while on duty, a chapter at a time. When the individuals beliéved 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 assoc1ated
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 most
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 background. 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 involved in the train derailment,
testified that he was responsib]e 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 exam1nat1ons, rules
compliance was measured through efficiency testing, train rides, rev1ew of
event recorders, and general observation.

The road foreman of engines for the territory involved in the train
derailment testified that efficiency tests were conducted 7 or 8 days & 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 rev1ewed with the engineer if the road foreman had
some concern about the engineer’s performance.

The SP instituted a demerit system for ru]es violations 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
initiated. He stated further, however, that if an employee had accumulated
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60 demerits, an assessment of the employee’s performance was made. For each
month that no violations were incurred, 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 zone) 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 Tlocomotives 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 T1liquid 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 1liquid petroleum operators were encouraged to follow. Selected
provisions of the code are contained in Appendix I.

Federal authority to regulate Tiquid 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 to 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
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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 regulations 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
pipeline route was to be considered. Initially, these standards applied only
to the original installation of pipelines, and modifications 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 inspections required of p|pe11nes
in operation, on the population densities adjacent to a pipeline.

The first Federal vrequlations. 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 population-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 (RSPA), 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 “construction 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 cond1t1ons and for the operation and
ma1ntenance ‘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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As an agent 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 w1thout 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 not 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
liquid 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 preliminary ihvestigation 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 "All-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 properly.

b1
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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 1liquid
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. Similar weather
conditions existed at the time of the pipeline rupture. C ‘

Medical and Pathological 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 Tleft upper arm, multiple rib fractures on the Tleft 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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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 Tead engine
unit, 8278, and the brakeman who was located in. the third engine unit, 7549,
suffered fatal injuries as a result 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 fire.

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 Tlocal 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, reported minor injuries, including Tacerations
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.

The train dispatcher on duty at the time of the train derailment 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.m., 9:45 a.m., 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 policy 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 they
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 vrequired to undergo semiannual examinations. (Physical
examination dates of the SP employees are contained in Appendix B.)

Tests and Research

Eveﬁf Recorders.--The multi-event recorders recovered from head-end
locomotive wunits 7549, 7551, and 8278 were sent to the Safty Board’s
laboratory in Washipgton, 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 maximum 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 locomotive
unit are functioning, whenever an engineer wuses 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,
"...I 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

1

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.




72

channel." The general road foreman testified that based on his review of the
stripchart for unit 7549, "During the time that the train descended the hill
from Highland, the dynamic brake did not work."

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 composition brake shoe temperatures
are sustained for an extended period of 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 conducted on a Freightmaster Train Dynamics Analyzer in Fort Worth,
Texas. Operating parameters, including air brake reductions and speeds, were
based on the information. contained on the stripchart made from the event
recorder data pack removed from SP 7551 following the derailment. As stated
by SP’s general road foreman, who observed the simulations with Safety Board
investigators, "Test one is the only test that we could run that would allow
us to go down the hill in the same manner that this train went down the hill
and make the air brake reductions as they were made on the strip chart.”
Test one was made with 12 axles of dynamic braking on the head-end locomotive
units, 6 axles of dynamic braking on the helper units, and with a trailing
tonnage of about 8,900 tons. The brake shoe efficiency was purposely
degraded during the run with the level of degradation and the location of
degradation estimated as follows:

Percent :

Mile Post Location Brake Shoe Efficiency
469 75
473.7 60
474.7 ‘ 55
475 A 50
480.7 40

The general road foreman of engines recounted the results of the simulation,
"We maintained the 30 miles an hour with the reductions that was made on the
strip chart and then as the speed started increasing on the strip chart, we
started brake deterioration in the simulations and things deteriorated from
that point on....the train obtained approximately 105 miles per hour."

Test four was conducted with 12 axles of dynamic braking on.the head-end
of the train, 12 axles of dynamic braking on the rear end, and a trailing
tonnage of about 6,150 tons. These parameters represent the number of axles
of 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 hill.
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The other four tests were stbpped when the train could not be controlled
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
DRGW cars not equipped with the devices. The tests were conducted to
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 chief 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 Tlocations 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, Failure 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."

Soil 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, report 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 of the pipe rupture during Calnev post derailment
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
excavation or disturbance of the soil. According to. Converse Consultants’
‘report, tests of samples taken at Tlocations 1 ‘through 4 indicated .
"...disturbed or poorly compacted earth materials...and contained significant
quantities of the mineral trona." Tests of samples taken at Tlocaions 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 :materials,
which prior to the derailment would have been just clean, natural soils
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 (0OD) 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 Tlaboratory 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 Tlocation 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 Tine 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 OD 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 OD shape.
The width of the damage was about 2 inches at its maximum point.

Arrows in figure 20 outline mechanical damage to the OD 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 denting 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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Figure 17.--Overall view of the pipe sectons as submitted for examination.
Approximately 1/24 magnification.

-Figure 18.--Higher 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.

Figure 20.--Higher magnification view of the southerh 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 examination of the fractures within these Tlarger
microfissures disclosed features also representative of an overstress
separation.

To better characterize the mechanical damage to the 0D surface, several
metallographic sections were prepared that were oriented both transversely
and in line (along the length) with the Tinear 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 movement. 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 sent 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 sample. 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 wall 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.

3. The pipe had been Tlocally dented inward approximately
0.1 inch at the damaged area near the top centerline
(southernmost damage area). '

4. SEM'and EDS ana]yses 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 cénter]ine
The direction of surface deformation was

established to be in a mainly southerly
direction.



79
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.

Simulation of Excavating Equipment Operations.--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 988B front-end loader.

Two 80-foot Tengths of pipeline that had been removed from the accident
site were filled 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 Tloader 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 resuited
in the greatest penetration to the pipeline coating and the pipe wall with
all five teeth of 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 resulted 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 jn the top of the pipe.

During the first test on the second piece of buried pipeline using the
Caterpillar 988B front-end loader, the_operator dug into the soil covering
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the pipeline and then dragged the back of the bucket over 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 Tocation,
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 wunanchored 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 Tight 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 line 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

1

34 the Safety Board verified at the public hearing that the term "“Cal-
Neva" used in the agreement does refer to the Calnev Pipeline Company.
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oflthe line. Railroad’s obligation to Cal-Neva shall be determined
by the contract between Cal-Neva and 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 Bernard1no

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 Ca]nev, 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.

- Deve]opment 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, 1955. 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 dera11ment 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 recollections of long-term residents,. intensive
construction within the area occurred from 1970 to 1972.

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

The San Bernardino County Communications Center Tlocated 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 1liquid pipe1ines in 1984, On March 9, 1989, a butane car derailed
at the Tosco Refinery in Mart1nez, 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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December 19, 1988, an axle from 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
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 toe 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 hydrostatically 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.

The Safety Board requested that the Santa Fe Pacific Pipelines Company
(formerly the . Southern Pacific Pipelines Company)3> 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.

. On June 20, 1989, the Ca]1forn1a Senate Committee on Toxics and Public
Safety Management and the California Assembly Select Committee on Hazardous
Materials . and * Pipeline Safety held a Jjoint public hearing on the
San Bernardino accidents. As a result of that hearing, Assembly Bill No. 385
was passed and signed into law. The bill calls for the California State Fire
Marshal to conduct .and prepare a risk assessment study addressing hazardous
1iquid pipelines within 500 feet of a ra11road track The study is to be
completed by January 1, 1991.

1

35 ps a2 result of mergers subsequent to the Montclair, California,

accident, Southern Pacific Pipelines became the Santa Fe Pacific Pipelines.
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ANALYSIS
General

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 Board’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,
thoseissues 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 anomalles or deficiencies in the track structure, track geometry, 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 tra1n1ng program
established by the company. Weather was not considered a factor in e1ther
the train derailment or the p1pe11ne rupture.

The Train Dera11ment

The 1nvestlgat10n of the train derailment on May 12, 1989, revealed 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 assumption that two of the head-end locomotive
units and the two helper Tlocomotive units had functioning dynamic brakes.
Based on 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 descent. The general 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 of this information as being accurate was
reasonable. The investigation then attempted 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 Dynamic Brakes.--The Safety Board examined the available
evidence to determine the actual condition of the dynamic brakes on all six
units. The head-end engineer and the helper engineer were riding in the
first unit of the head-end consist, SP 8278, and the Tast unit of the helper
consist, SP 7443, respectively. Their testimony indicates that the dynamic
brakes on these two units were functioning. Also, a readout of the event
recorder data from unit SP 8278 verifies that the dynamic brakes on that unit
were functioning. Although unit SP 7443 was not equipped with an event
recorder, the Safety Board believes that the testimony of the helper engineer
is sufficient to conclude that the dynamic brakes on that unit were also
functioning. The second unit in the head-end consist, SP 7551, was dead-in-
consist, and the first unit in the helper consist, SP 8317, while operating
in power, had its dynamic brakes cut out and tagged. Based on the physical
evidence and the testimony of the two engineers, the Safety Board concludes
that the dynamic brakes on units SP 8278 and SP 7443 were functioning whereas
the dynamic brakes on units SP 7551 and SP 8317 were not functioning when the
train began descending the 2.2-percent grade.

The Safety Board vreceived conflicting information regarding the
condition of the dynamic brakes on the remaining two units, SP 7549 and
SP 9340. The head-end brakeman was riding in the third unit, SP 7549, of the
head-end consist. According to the head-end engineer, he asked the head-end
brakeman about the condition of the dynamic brakes on that unit, and the
head-end brakeman replied, "its revving." According to the SP’s chief
mechanical officer, even though a unit "revs" 1in dynamic, one cannot be
certain that the dynamic brakes on the unit are actually functioning without
checking the ammeter reading in the cab of the Tocomotive in question. The
inquiry by the head-end engineer should have prompted a conscientious
brakeman to report any malfunction of the dynamic brakes. The lack of any
further comment by the head-end brakeman suggests that either he was not
attentive or that the dynamic brakes were functioning. Although there is no
evidence to suggest that the head-end brakeman was inattentive, the Safety
Board could not rule out that possibility. An engineer’s failure report of
May 4, 1989, 8 days before the derailment, indicated a dynamic brake failure
on SP 7549 because of a stuck motor-braking switch. Although this defect was
corrected, the chief mechanical officer testified that this type of defect
could easily recur. Therefore, the possibility exists that the motor-braking
switch became stuck after the head-end brakeman observed that the brakes were
"revving." Data from the event recorder of SP 7549 indicated no amperage in
dynamic braking as the train descended the hill. The general road foreman
testified that, based on this information, he believed that the dynamic
brakes on unit SP 7549 were not functioning when the train descended the
hill. The chief mechanical officer testified, however, that because of past
experience with the cartridges from the event recorders not recording
accurately, the lack of a recording was not sufficient evidence to conclude
that the dynamic brakes were not functioning.

According to the head-end engineer, the dynamic brakes on unit SP 9340
were "intermittent" when he operated the unit from Fleta to Mojave before the
locomotives were repositioned for the eastbound trip through the Cajon Pass;
that is "it would load and then the dynamics would drop out." Based on a
review of worksheets provided by SP, extensive dynamic brake work had been



87

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 work, the unit should have had
functioning dynam1c brakes dur1ng 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 Tlocomotive units with functioning dynamic brakes.
Although the Safety Board concludes that when Extra 7551 East began its
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
either 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 Tocomotive 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
re]ayed to the d1spatcher by the eng1neer whom he relieved.

When Extra 7551 East departed Oban, the head-end engineer asked the
helper 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 engineer believed that he had at 1least four units with fully
functional dynamic brakes. Although the Safety Board is concerned about the
lack of communication among the assistant chief dispatcher, the helper
engineer, and the head-end engineer regarding the cond1t1on of the dynamic
brakes on the six locomotive units, the head-end engineer’s belief that he
had four units with functioning dynamic brakes was reasonab]e, under the
circumstances.

Trailing Tonnage.--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
tested 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 Toaded at Rosamond each contained approximately 100 tons
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of trona for a total 7lading weight of about 6,900 tons. Given the total
light 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 information 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 billing 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 releasing cars.
Although one yard clerk testified that it was necessary to estimate as
closely as possible the actual weight of the material, he could not provide a
reason why. Because all cars were loaded with about the same amount of
material, 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 released, 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 Tisted 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 the system. Because of the design
of the computer system, when the billing clerk received the shipper’s bill of
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lading without an indication that the weights Tisted were estimated weights,
the billing clerk had the option of entering the bill of lading information
into the computer 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 hopper 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 operating crew of
Extra 7551 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 estimated
weights of each car would have overridden the weights previously estimated by-
the yard clerks and entered into the car file. Consequently, the tonnage
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 tons
multiplied by 69 cars). Had the shipping clerk indicated that the weights
listed on the bill of lading were estimated weights, the billing clerk would
have ‘had to verify the true weight of the 1lading 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 enter1ng bill of lading 1nformat1on and
addresses this issue in more detail later in the report.

The investigation determined that the 38 SP cars in the train consist
were equipped with empty-Toad devices. According to timetable instructions
in effect at the time of the accident, loaded cars with these devices were to
be considered the equivalent of 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 automatica]]y calculated the tons per operative brake. - This
information was listed on the tonnage profile given to the crew of Extra 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-
load devices in June 1989 indicated that the tested cars had a normal braking
capability of 1, rather than the 1 1/2 capability. The Safety .:Board
concludes, therefore, 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 tonnage 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 1listed 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 operated
down the grade.

The head-end engineer testified that he had never on any previous
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 9,000 tons. The Safety Board concludes that the hedd-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
locomotive units) of dynamic braking. Consequently, the train would have had

130 tons per operative brake (TPOB) and 500 tons per axle of dynamic brake.
Based on Rule 33 of the company’s operating rules, Extra 7551 East would not
have been permitted to be operated down the 2.2-percent grade. (See
figure 15, arrow 1.)

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
into the computer resulted in inaccurate information being provided to the
head-end engineer of Extra 7551 East concerning the tra111ng tonnage of his
train. These procedures were directly causal to the engineer’s decision to
operate the train down the 2.2-percent grade and, consequently, causal to
the train deraiiment.

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
indicated that Extra 7551 East 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 h#11 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 1bs) 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 normally 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
hill. 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 .mph 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
20 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 train derailment
provided 1nadequate 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 derailment. _

The head-end engineer testified that after the helper engineer p]aced
the train brakes in emergency, which in essence nullified all dynamic braking
capability, he believed there were no further options available to him to
stop or control the train. The Safety Board investigated what opt1ons,'1f
any, were available 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 that 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 program 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 need to be answered before any railroad
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 results of reversing the engines at high speeds in
terms of the destruction to the locomotive operating compartment and when
hazardous materials are entrained are factors that should be considered. In
view of the forego1ng 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 realized that the train was not slowing sufficiently
in response to brake pipe reductions.

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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received any training on the procedure to recover dynamic braking. The
Safety Board recognizes that the effectiveness of dynamic brakes 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 and 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. Therefore, 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.

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 dynam1c brakes down the grade between
Hiland and West Colton, use of retainers is not required if tons per axle of
dynamic brake do not exceed 375 per standard range or 450 per extended range.
Based on the information contained on the tonnage 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 timetable instructions. The Safety Board concludes,
therefore, that the head-end engineer would have had no reason to consider
using retainers before he began descending the grade. :

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
train was negotiating curves at the top of the grade. At that time, however,
the head-end engineer probably had no indication that he would not be able to
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 stopping the train.

Derailment Speed.--The initial three stripcharts generated from. the
event recorders installed on three of the lead locomotive units indicated
that the train speed exceeded 30 mph--the physical Timit 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 100 mph. The Safety
Board, therefore, .concludes that Extra 7551 East was traveling at least
100 mph when it derailed.

Communication

The Safety Board’s investigation revealed serious shortcomings in the
exchange of pertinent 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 determ1ne 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 coupled onto the rear of Extra 7551 East at Oban,
the helper engineer knew that one of the helper units did not have
functioning dynamic brakes and did not know the condition of the dynamic
brakes on the lead locomotive units. The helper engineer stated that 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 informed 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 funct1on1ng 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. Futhermore, 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 locomotive at Palmdale by
ordering the 2-unit helper Tlocomotive to 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
though 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 done 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 tons, 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 requ1red 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 fqllow up on a possible discrepancy regard1ng 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. The 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, should be equally .concerned
about providing sufficient locomotive units with functioning dynamic brakes
to bring 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 about 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 ensure 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 number
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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.

Testimony by the head-end engineer revealed, however, that SP personnel
are familiar with the procedure for testing the dynamic 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 locomotive
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 are the appropriate agencies to research this issue and
develop an appropriate method for transmitting dynamic brake information to
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 clear that both the equipping
and the use of dynamic brake is optional." Moreover, the Safety Board is
disappointed with FRA’s position that it will not take exception if a dynamic
brake is found inoperative or not operating properly. Given the emphasis on
dynamic brakes in operating rules, in timetable instructions, and in training
programs for engineers, and given the Tack 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
requlations 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
from the event recorders installed on three of the lead Tocomotive 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 event 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
functioning. The Safety Board continues to believe that event recorders are
not only an invaluable investigative tool in determining 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 previous
accident 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 regulation requiring event
recorders in its investigation of a head-on collision between two Iowa
Interstate Railroad freight trains near Altoona, Iowa, on July 30, 1988.36
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 regulatory
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 fo]]owing
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 a recent meeting between FRA and Safety Board staffs, agreement was
reached on the general principle that some type of recording device 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,

36 pailroad Accident Report--"Head-on Collision between lowa Interstate
Railroad Extra 470 West and Extra 406 East with Release of Hazardous
Materials, near A(toona, lowa, July 30, 1988" (NTSB/RAR-89/04).
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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 Bernardino accident. :

Computer-Generated Tonnage Profile Information

At the time of the train derailment, the estimation and placement of
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 the 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 lading is received and only when the bill oflading
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 1inaccurate information concerning the trailing tonnage of a train can
still be generated and given to the operating crew. The current system does
not provide an adequate method of generating accurate trailing tonnage
information. : ‘ - e _

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 without indicating the weights are estimated, when
that document is transmitted to the 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 derailment, 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 1ikely would occur when a unit train is involved; yet the
opportunity for error still exists with the system currently in- place.
Therefore, the Safety Board believes that the SP should take immediate steps
to improve the method of providing accurate trailing tonnage information to
traincrews. s co

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 concerns regarding the efficiency and safety of train operations.
If the maximum tonnage figure remains in the car file of the computer system,
this information 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 document, based on the maximum tonnage
figures. As a result, more Tocomotive 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 the SP has studied the ramifications of this
procedure in terms of traincrews becoming overly reliant on the increase in
power and dynamic braking capability and in terms of operating a railroad
efficiently. On the other hand, operating personnel may become increasingly
wary of a tonnage profile document knowing that the document may not contain
accurate information concerning tons per operative brake. One additional
point.to .consider 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 tonnage profile generated
by the computer. Accordingly, the Safety Board urges the SP to examine the
ramifications of any method proposed to provide accurate trailing tonnage
information to traincrews.

Dynamic- Brake/Emergency Interlock

The "purpose of the interlock that nullified the dynamic brakes after an
emergency application of the air brakes was to prevent the wheels from
sliding. . This had some validity when dynamic braking was new and before
-engineer.training became formalized. However, engineers in the industry are
now trained to automatically release locomotive brakes in a .trainline
emergency. Other railroads, such as the Union Pacific and the Burlington
Northern, recognize the importance of retaining dynamic brakes to ensure that
some retardation is still available if brake shoes burn away. Consequently,
the Safety Board believes that the SP -should eliminate the dynamic
brake/emergency interlock on all Tocomotive 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 system 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 well 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 clerk 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 system should accurately reflect the condition of locomotive 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 so.

I




99
Training Program for Engineers

The Safety 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
were also offered with the l-week program geared for engineers who worked
predominantly in mountainous 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 simulator training are predicated on the
premise that once the brakes are applied in emergency, the train will stop;
consequently, engineers are not taught to recover their dynamic brakes.after
an emergency application of the train brakes have been made. If the
assistant manager’s statement accurately reflects SP’s position regarding
simulator training, the Safety Board believes that SP is not attaining
maximum benefit from its simulator training program. During simulator
training, crewmembers should be confronted with several operating
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
engineers and incorporate emergency situations into the simulator portion of
the program that will require crewmembers to respond appropriately to various
operating parameters.

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 errors 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.
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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 operat1ons), no policy regarding the number of check
rides that should be made with engineers, and no policy regard1ng the review
of event recorders. _

The Safety Board 1is concerned that without specific guidance 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 example, Rule 61.E, in effect at
the time of the train deraiiment, 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 50 percent of
the full service train brake available, and that engineers routinely exceeded
the 50 percent. Although testimony also indicated that this rule was not to
be interpreted as mandatory, the Safety 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 recorder tape only when an apparent violation
occurs is not adequate supervisory overs1ght Consequent]y, the Safety Board
believes that the SP should review its supervisory oversight of train
operations and prov1de 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 P1ne B1uff Arkansas, -the
Safety Board 1ssued the following Safety Recommendation to the SP:

R-86-42

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

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

A comprehen51ve program to control speed as "well as overa]] ru]es
compliance has been initiated. This program...includes efficiency
testing by all of our officers, both individua]]y and as teams, to
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insure rules compliance both day and night. OQur 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
hand11ng techniques, air brakes and rules knowledge. This program
is designed to upgrade all of our eng1nemen to a high Tlevel of
performance : :

A large percentage of our locomotives 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...

The safety recommendation was being held 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.” ' S 4

The head- end engineer had been qualified over the terr1tory by mak1ng
one trip with a superV1sor 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 entire 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 also believes that the FRA should
promulgate regulations.along the same line. . ,

The Pipeline Rupture

To determine the cause of the pipeline rupture on May 25, 1989, the
Safety Board examined the physical damage to the pipeline, reviewed the
results of vreports of the metallurgical examinations of the pipeline,
inspection of soil, vrecordings of train vibrations; conducted field
simulations of excavating equipment operations; and reviewed the testimony of



102

equipment operators and Calnev and SP personnel who were at the accident site
between the time of the derailment and the time of the pipeline rupture.

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

train had derailed 13 days earlier immediately 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 the form of linear scrapes and depressions and the damage to the coating
were typical of equipment-related damage. In view of the physical 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 ruled out the
possibility that the damage to the pipe occurred before the train derailed.

The Safety Board then examined the possibility that railroad parts from
derailing equipment or sections of track may have penetrated the native soil
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
sufficient mass and shape to be suspected of having caused the damage to the
pipeline. The immediate concern following the derailment was that if the
inverted locomotive had remained intact, it may have penetrated the ground-as
much as 3 or 4 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 Tocomotive
was south of the rupture area. Further, the Safety Board believes that it
is unlikely that any railroad 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
loose compaction of the soil and the amount of trona material that was
observed in the soil. This information combined with the information
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 t1m1ng of the damage 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 removal 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. S
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Removal of the Train Wreckage.--SP cut a breach through the levee and
brought in several pieces of heavy equipment--including cranes, bulldozers,
and front-end Tloaders--to remove the train wreckage. Although no
calculations were made to determine the stress imposed on the pipeline by the
heavy equipment operating over it, both Calnev and SP personnel testified
they believed there was sufficient cover, with the existing native soil and
the spilled trona above the pipeline to prevent any damage to the pipeline.
According to the testimony of on-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 a front-end loader with teeth
on the bucket, may have inadvertently dug deep into the ground unnoticed.
Equipment operators stated that excavation equipment, including two large
bulldozers, were working diligently in the area 1ifting cars and moving
trona. During that time, 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. Furthermore, 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 from the wreckage clearing operations, some equipment being operated
was capable of penetrating the available cover. Because of the Timited
surveillance during the wreck clearing operations, opportunity existed for
equipment to damage the pipeline unobserved.

Removal of Trona From Over the Pipeline.--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 15.

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 690B 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
minimum 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
approximate the damage. found on the pipeline following the rupture.
Therefore, the Safety Board concludes, based on the available evidence, that
the damage 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
inspection of the pipeline.

Excavation and Inspection of the Pipeline.--The only piece of equipment
noted to have been close to the pipeline during its excavation and inspection
was the Case 580C backhoe used to excavate the pipeline at the Tlocations

where railroad debris had penetrated the native soil. At those Tocations,
- the pipeline was excavated and inspected from the 6 o’clock position
clockwise to the 2 o’clock position looking north, and no damage to the
coating or pipeline was observed. Calnev’s manager of operations testified -
that the area of rupture on the pipe most 1ikely was located in an area where
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 continued operations, and removed
the damaged portion. Consequently, .either 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 excavation 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 damage
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 above 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 north to south.
Consequently, any damage to the pipeline from the teeth of this backhoe would
have resulted in the infliction of damage in a southerly direction during
both the excavation and the backfilling of the hole. This direction 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 equipment operations suggest that the 580C
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 the pipe. Therefore, the Safety Board
concludes that the damage to the pipeline did not occur when the
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excavation hole near the middle of lot 76 was backfilled with the 580C
backhoe after the pipeline had been inspected.

Removal of Trona From the Derailment Area.--The Safety Board considered
the possibility that the pipeline may have been damaged when the trona was
removed by SP from the derailment area following the excavation and
inspection of the pipeline. Calnev personnel testified that the soil 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
equipment to have been digging into the native soil during the process of
removing the trona from the derailment area. However, equipment operators
who were in the area where the trona was being removed later testified that
equipment may have been operating near the pipeline and even over the
pipeline during the removal process. The track excavator used to remove the
trona from the railroad embankment 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 occassionally
. broke off, but that the excavator continued to operate. Other testimony
indicated that after the trona was dragged down the embankment, it was
stockp11ed west of the pipeline at which point a front-end loader wou]d move
in (with its tires east of the pipeline), scoop up the trona, and then back
up to a point where the trona could be loaded into trucks. To remove trona
that had been stockpiled east of the pipeline, a front-end loader raised its
bucket over the top of the pile, and then Towered the bucket dragging the
trona back to a point where it could then be Toaded into trucks.

The soil consultant’s report indicated that in the excavated areas the
soil had been loosely compacted following the backfilling of the hole. It is
possible, therefore, that the track backhoe without the piece of metal welded
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 contact
being felt by the operator of the equipment. In view of the foregoing, the
Safety Board believes 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.

Adequacy of Calnev’s Inspection of the P1pe11ne
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
issue; rather that Calnev recognized that damage to its pipeline could occur
as a result of the derailment, 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. Although 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
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 opportunity 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 penetrated the ground to a depth
that may have compromised the integrity of the pipeline. However, Calnev
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
achieved by following one of three procedures: by excavating and visually
inspecting the entire pipeline through the derailment area after all
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 p1pe, or
by using internal inspection instruments capable of detecting pipe wall
reductions and pipe d1ameter abnormalities.

To have performed a hydrostatic strength test Calnev would have had to
remove the petroleum product from the pipeline and to have 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
derailment area and hydrostatically testing the pipeline section through the
derailment area. This would have involved removal of 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 dera11ment area a means for receiving -
and removing the internal inspection instrument, and would have had to place
the pipeline 1in 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.

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 pipe 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,37 the capabilities and Tlimitations of internal
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 equipment, and the fact
that the Federal pipeline safety standards do not require pipeline operators
to use this equipment. Because the Safety Board believed that many
potentially hazardous conditions, such as the damage to the Calnev pipeline,
could be identified through the use of internal inspection equipment before
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- 11ne [internal]
inspection equ1pment

P-87-7

Require that all new gas and 11qu1d 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 to 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 in
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 section 304 of the Pipeline Safety Reauthorization
Act of 1988 (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;
présent and projected population adjacent to pipelines; and climatic,
geologic, and environmental conditions of the areas in which pipelines are
located. 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 liquid 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 scheduled
date. Although the Safety Board notes that RSPA has pledged to consider the
merits .of Safety Recommendations P-87-6 and -7 and to require operators to

1 .
37 Pipeline Accident Report--"Texas Eastern Gas  Pipeline Company
Ruptures and Fires at Beaumont, Kentucky, on April 27, 1985, and lLancaster,
Kentueky, on February 21, 1986," (NTSB/PAR-87/01).
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design new and vrebuilt pipelines to accommodate the use of internal
inspection instruments, the safety recommendations 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 liquid
pipeline facilities "... be carried out, to the extent practicable, in a
manner so as to accommodate the passage through such ... facilities of
instrumented 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. Consequently, the Safety Board
believes that Calnev’s failure to determine positively that the pipeline had
not been compromised after all equipment had been removed from the area was
causal to the pipeline rupture.

The T%ming of the Pipeline Rupture

The pipeline failed catastrophically 13 days after the train deraiiment
at a location where the pipe had been dented and gouged by .earth-moving
equipment. Metallurgical examination of the rupture and damage to the
pipeline revealed no evidence typical of a fatique failure, and the fracture
features were typical of an overload failure. However, several microfissures
were also found in the pipe wall 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
likely 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 cyclic loading at
a substantially Targer 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 the rupture.

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

the pipeline dispatcher on duty received both a low suction and a Tlow
discharge pressure alarm on his terminal screen. However, the dispatcher
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apparently did not observe the low discharge pressure alarm. Furthermore,
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 Tow discharge pressure alarm and his attempts to restart the pumps had no
substantial effect on the amount of product discharged because the computer
monitoring system promptly recognized 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 d1ss1m11ar sound1ng 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 holding 917.69 barrels 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 installed 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 installed, tested, or
inspected.

Following 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 rajsed 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 restart1ng 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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equippad with bypass connections, installed pressure gauges to monitor the
pressure on each side of the valve, and then withdrawn product from the
dpstream connection and monitored the pressures to assess the functioning of
the ciapper. Alternatively, Calnev could have excavated the check valve at
MP /£.9, installed a product withdrawal tap upstream of the check valve and
pressure menitoring taps on each side of the check valve, and then withdrawn
product from the pipeline and monitored the pressure on each side of the
check valve to assess the functioning of the clapper.

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 to examination to
deteraine why they did not function properly. Since the accident, Calnev has
‘aspented three check valves--at pipeline MP 6.9, MP 19.2, and MP 25.7. A1l
check wvalves thus far inspected were found stuck in 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-
approved operational tests. Calnev 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 to all of the
side-hinged check valves remaining in the pipeline. The Safety Board notes
Calnev’s efforts following the pipeline rupture; the Safety Board concludes,
however, that the company’s failure to ever ‘inspect and tesi the check valves
to determine they functioned properly, particularly following the train
derailment, contributed to the severity of the damage that resulted from the
pipeline rupture.

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 less 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 based their selection of the side-hinged
check valves in 1969. Because of its concern that other malfunctioning check
valves 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 liquid 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.

Remotely Operated Valves.--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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Figure 22.--Sketch of typical top-hinged check valve.

to this pipeline downstream (north) of MP 6.9 in the future, given that the
check valve at MP 14.9 has yet to be inspected or replaced. Consequently,
residents could still be subjected to about 12,000 barrels of fuel in the
event of a rupture. The Safety Board believes that the spacing between block
valves in this <increasingly populated area is excessive and that there is a
need for the rapid shutdown of failed segments of pipeline.

The Safety Board has previously addressed the need for rapid shutdown of
failed segments of pipeline. As a result of its report on the Williams Pipe
Line Company rupture at Mounds View, Minnesota,3® the Board recommended that
the Office of Pipeline Safety: '

p

38 Pipeline Accident Report--"Williams Pipe Line Company Liquid Pipeline
Rupture and Fire, Mounds View, Minnesota, July 8, 1986," (NTSB/PAR-87/02).
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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 population at risk. ,

On May 9, 1988, RSPA advised the Safety Board that it had initiated a
technical study, to be completed in 1988, to assess the feasibility, safety,
cost, and effectiveness of the use of remote and automatic control valves in
certain pipeline situations, particularly in populated areas. RSPA also
advised the Board of a previous consideration it had made on the need for
remotely operated valves and their spacing. Its first notice of proposed
rulemaking action had been published on November 5, 1978; however, this
proposed action was subsequently withdrawn because engineering and economic
studies indicated that remotely controlled valves were not an effective means
to reduce the potentially hazardous consequences of accidents to pipelines
transporting highly volatile liquids. RSPA advised that the findings of its
technical study would be reviewed to determine "the extent that and under
what conditions the use of such valves show a positive safety benefit. If
the. results are positive, we will initiate rulemaking." RSPA advised the
Safety Board that its Administrator has concurred with the completed staff
report on this study and that the report will be forwarded to the Office of
the Secretary for review. Also in its June 8, 1990, notice on Docket PS-93,
RSPA advised that there does not .appear to be sufficient justification to
require the installation of remotely controlled or automatic shutoff valves
at uniform intervals along the entire length of gas and liquid pipelines.
RSPA further advised,

However, as required by section 305 of the Reauthorization Act,
OPS is conducting a study to determine whether automatic or remote-
control valves may be needed to enhance safety in critical
situations along a pipeline. Information is being collected about
the safety, cost, feasibility and effectiveness of requiring the
use of these valves or other emergency flow restriction devices in
these situations. (See Notice 1, Docket PS-104; 54 FR 20945,
May 15, 1989.) This study will be submitted to Congress as
required by the Reauthorization Act. If the results provide a
-basis- for improving pipeline safety, new rulemaking will be
initiated.

Safety Recommendation P-87-22 has been classified as "Open--Unacceptable
Action" because again of RSPA’s apparent reluctance to consider the
recommendation until required by the Congress to do so and because of the
time that elapsed before RSPA initiated action. .

Federal Requlations.--The Safety Board continues to be concerned that
the Federal regulations do not address the need to promptly detect and shut
down failed sections of pipelines and, as a result of the circumstances of
this accident, is concerned that they do not specifically address the
inspection and testing of check valves ‘when installed. Had the check valve
at MP 6.9 been periodically checked and maintained during the years before
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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.

The 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
working order at all times each valve that is necessary for the safe
operation of its pipeline. The Safety Board notes from the OPS

“ representative’s testimony at the Board’s public hearing on this accident

that the circumstances of the Calnev accident have prompted the OPS to review -
its policy on the treatment of check valves. In. response- to Safety
Recommendation P-89-6, RSPA has initiated a study, to be completed in August
1990, 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. The Safety Board believes that
the RSPA study should also address the lack of definitions for the var1ous
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
liquid 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 Tiquid pipeline
regulations). . The Safety Board has previously 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 1liquid 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 operating stress level, mainline valve spacing, and the
hydrostatic testing level; no population-based safety factors would apply to

- the design of a Tliquid pipeline constructed in the same Tlocation.

Additionally, 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, 1983,39 recommended that RSPA: ~ _

39 Pipeline Accident Report--"Mid America Pi;;eline System Liquefied
Petroleum Gas Pipeline Rupture, West Odessa, Texas, March 15, 1983
(NTSB/PAR-84/1).
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P-84-26

Amend Federal regulations governing pipelines that transport highly
volatile 1liquids to require a level of safety for the public
comparable to that now required for natural gas pipelines.

RSPA responded 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 vo]at11e 1iqu1d] pipeline accidents. In
fact, we are not aware of any HVL pipeline accident that has involved a long-
running fracture..

In a lTetter 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 Tliquid 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 Jocation
criteria.was not solely in response to 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 locations rather
its assessment was that the overall standards were not as stringent
in many respects as those for gas pipelines.

The Safety Board classified Safety Recommendation P-84-26 as "Open--
Unacceptable Action." Subsequently, on February 11, 1987, RSPA issued an
ANPRM (Docket PS-93) addressing amendments to the 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--Acceptable
Action.' At the 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, completion rand
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
reconf1rmed 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 pipelines and for gas pipelines has
not been eliminated. In its June 8, 1990, notice on Docket PS-93, RSPA
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addresses some issues related to Safety Recommendation P-84-26. On the issue
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 general use. Operators now are
required to monitor their pipelines for leaks and other indications of
abnormal operations and to take appropriate corrective actions if necessary."
RSPA also stated that it is continuing to study the capabilities of advanced
supervisory control and data acquisition systems and the benefits of using
remotely controlled or automatic valves to isolate line sections where leaks
are located. RSPA plans to initiate further rulemaking with respect to these
subjects if its studies demonstrate that net benefits can be achieved in
particular situations. ,

On the issue of establishing population-based class Tocation criteria
for liquid pipelines and establishing more stringent safety standards as the
population-at-risk increases, RSPA states that Part 195 now contains many
safety standards that wvary in stringency according to population
characteristics, although a class ‘location scheme is not employed. RSPA
stated that a study is near completion on the need to amend these regulations
to establish more stringent safety standards for hazardous liquid pipelines
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 related 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 must be offset from existing buildings. The
review of Part 195 found no safety requirement that required additional
action of a liquid pipeline operator as a result 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
maintenance 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 Tliquids from pipelines. Safety Recommendation P-84-26 has been
reclassified as "Open-Unacceptabie Action” because RSPA has taken no action
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 a 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 man-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 should take into
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account the location of railroads and high pressure pipelines when developing
a general plan for land use. Furthermore, the Safety Board believes that the
National 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 subsequent 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 p]ans, that
address policies and obJect1ves for land use. ,

The Safety.Board has previous]y expressed concern about the deve]opment
of residential Tots near pipelines. As a result of its investigation of the
liquefied petroleum gas pipeline rupture in West Odessa, Texas,. the Safety
Board 1issued Safety Recommendation P-84-27 asking that the National
Association of County Administrators and the National Council of County
Association Executives "...urge [their members] to develop measures to
preclude the development of residential lots over pipelines. transporting
hazardous liquids or gases or of lots on which construction will necessarily
encroach on easements for the pipelines." The Safety Board has not received
a substantive response to the recommendation despite efforts to solicit a
response. Consequently, Safety Recommendation P-84-27 has been c]ass1f1ed
"Closed--Unacceptable Action.' , _

As a resu]t of its 1nvest1gat10n of the accident in West Odessa, Texas,
the Safety .Board also issued Safety Recommendation P-84-28 to the Amer1can
Land Development Association ask1ng that they

Advise its members of the c1rcumstances of the accident near West

. Odessa, Texas, on March 15, 1983, and urge them to cooperate with
local government Tland. p1ann1ng and  zoning agencies in -the
development and implementation of restrictions against .the
development of residential Jlots over pipelines transporting
hazardous Tliquids or gases .or of lots on which construction will
necessarily encroach on easements for the pipelines.

The Safety Board a1so issued . Safety Recommendat1on 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 1land adjacent to pipelines that transport -
hazardous commodities to provide reasonable public safety. Based
on the findings of the .assessment, develop a recommended policy to
correct identified deficiencies in.current policy.

Despite followup efforts by the Safety Board to ascerta1n what act1ons were
taken, neither the American Land Development Association nor the Urban Land
Institute responded to Safety Recommendation 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 could 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 programs, as well as land-use measures. The recommended actions
in this report are specifically directed to public safety and land-use issues
for pipelines, but the Safety Board believes, in principle, the discussion on
land use would also apply to railroads. Moreover, many of the considerations
on land-use Tlimitations for property adjacent to pipelines but not yet
developed, also should be applied to land adjacent to railroads that has not
yet been developed. Consequently, the Safety Board believes that the report
could prove useful to Tlocal officials and it encourages the National
Association of Counties and the National League of Cities to inform their
respective members of the guidance available in the report and to encourage
them to develop and implement policies on the use of 1lands adjacent to
railroads and pipelines that are designed to protect public safety.

Survival Aspects'

As a result of 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 unit. Both
of these locomotive units came to rest on their Teft sides (with respect: to
their direction of travel). There is no evidence that either locomotive unit
rolled over during the derailment. Examination of the wreckage indicated
that the Tleft 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 Tless damage than the Tleft side. As a
result, the right side of the operating compartment was not substantially
comprom1sed and, consequently, the head-end engineer survived the dera11ment

Two residents received fatal burn injuries as a result of the pipeline
rupture and subsequent fire. One resident was located in a burned out home
at 2327 Duffy Street; the other resident was found in the backyard of a
residence at 2315 Duffy Street. Because of the explosion and extensive fire
immediately following the rupture, the accident was not survivable for
either resident.

Emergency Response

The initial 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 Tines
‘were appropriately shut down following both accidents. A staging area for
incoming equipment was set up which was effective in the management of
firefighting efforts following the pipeline rupture. The medical triage
group coordinated transportation and treatment of injured- with ambulance
agencies and the Red Cross following both accidents.
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When 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 units, and the
possibility of pipeline involvement. Considerable effort was given to
locating missing persons during the search 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 requests to ensure that the integrity of the pipeline had

been maintained. Had the incident commander contacted the State Fire
Marshal’s Office and expressed his concerns, some of the requests he made to
Calnev may have been more adequately addressed. Testimony from

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 commander. During the response
to the pipeline rupture, 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 commander 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 City 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 scene 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
informed 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 Calnev nor the San
Bernardino fire department were made aware of the provision until weeks
after the pipeline rupture. Although 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 promptly with
all pertinent parties.

b
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Medical and Toxicological Factors

Southern Pacific’s Physical Examination Policy.--Although the medical
condition of the train crewmembers 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
engineers 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 brakeman, and
the helper brakeman had not been required by the company to undergo any
further physical examinations. Also, there is no record that the assistant
chief dispatcher had ever received a company physical examination. The
Safety Board is concerned that without the requirement that employees receive
comprehensive periodic physical examinations, medical conditions may arise,
go undetected, and conceivably affect an employee’s ability to perform
duties. The Safety Board has previously addressed 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 periodic company physical examinations
has always been the fact that the safe operation of railroads
demands a proper level of employee fitness. Unless employées are
seriously i1l or injured, they cannot be expected to seek regular
physical examinations. More than ever, railroad employees should
be subject to more stringent physical standards and regular, more
comprehensive physical examinations by practitioners who understand
what the employees do and under what circumstances they have to do
.it. P .

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.

In accordance with FRA requirements, toxicological 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 specimen 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, 1989.

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 clerks who estimated the weights of the hopper cars and who prepared the
shipper’s bill of Tlading 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 railroad
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 for recording vital information concerning the makeup of trains--
should be required to submit to toxicological testing. Recommendations have
been addressed to the FRA that it include in its alcohol and drug abuse
regulations all persons in safety-sensitive positions, as a result of a
Safety Board study on alcohol/drug use and its impact on railroad safety.4?
A]though the Safety Board concludes that alcohol and drugs were not a factor
in the train derailment on May 12, 1989, the Safety Board believes that the
SP should revise its rules to require postacc1dent toxicological testing of
all employees in safety-sensitive positions.

CONCLUSIONS
Findings

1. When Extra.7551 East began its .descent from Hiland, only three of the
six locomotive 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 dynamic brakes was reasonable in view of the information
provided to him by the helper engineer.

3. Each of the 69 hopper 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 changed at
-a later time, created a potentially hazardous situation in which yard
clerks were merely satisfying a requirement of the Southern Pacific
computer system.

5. The Southern Pacific shipping clerk did not indicate on the shipper’s
bi1ll 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 information 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.

I

40 for more information, read Safety Study--%Alcohol/Drug Use -and Its
Impact on Railroad Safety" (NTSB/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 regarding 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 capability 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 engineer would have been able to stop the train at the
point he exceeded the 13-1b brake p1pe reduction. _

Southern Pacific operating rule 61.E provided 1nadequate guidance to the
head-end engineer on the allowable speed and brake pipe reduct1on 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, -and the accident wou]d

14.
15.

16.

17.

18.

still have occurred.

The head-end engineer would have had no reason to consider using

’ retainers before he began descending the grade.

The helper engineer did not convey accurate 1nformat1on to the head- end

'eng1neer regarding the status of dynamic brakes on the he]per un1ts

Crewmembers were not trained and instructed to work as a team and
communicate to arrive at the most suitable solution to 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 1ocomot1ve units with inoperative dynamic
brakes.
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24.
25.
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‘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
train derailment.

The rat1onale.t6 have the interlock nu111fy the dynamic brakes when the
train brakes are placed into emergency is no longer cons1stent 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 hand11ng a train in the event of an emergency

- sjtuation.

The Southern Pacific- management oversight of train operations,
particularly on mountain grades, was inadequate.

The damage to the pipeline d1d not occur before the train derailment on
May 12, 1989.

Ca]nev s p1pe11ne met the 1ndustry 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 Pac1f1c train. derailed over the p1pe11ne

Calnev and- Southern . Pacific’s. surveillance of. excavat1ng equipment
operations was insufficient to’ prevent damage to Calnev’s pipeline.

Calnev’s pipe]ine was mechanica11y dented and gouged at 'severa1
locations by earth-moving equipment.

The Calnev pipeline was most likely damaged during the train wreckage
removal operat1ons or dur1ng the removal of the trona from the

. derailment site.

Calnev returned the pipe]ine 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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32. Calnev’s pipeline experienced an overstress on May 25, 1989, when a
preexisting microfissure grew. in size as the normal . operation -of ‘the
pipeline subjected the metal in the damaged area to: cyclic loading at a
substantially larger operating stress-to-yield-strength ratio.

33. The previously untested Al1-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 fa11ed p1pe11ne

34. The Calnev dispatcher’s attempts to restart the p1pe11ne had no effect
on the consequences of the pipeline accident because -the computer
control and monitoring system promptly detected the abnorma] pressures
in the pipeline and shut down the pumps.

35. Federal pipeline safety requirements for 11qu1d pipelines do not
properly protect public safety because they do not - containadequate
requirements for the rap1d detection and shutdown of failed pipelines
and there are no provisions for safety enhancements when ‘the population
at risk increases.

36. The City of San Bernardino’s p1an for 1and use d1d not address the
hazards posed by the prox1m1ty of mainline railroads and of high
pressure pipelines..

37. The head end engineer probab]y surrlved the acc1dent because the side of
the operating compartment in which he was r1d1ng was not substant1a11y
compromised. . .

38. The initial notification and emergency responae to both the train
derailment and the pipeline rupture was timely and effectiye.

39. After the train derailment, the deputy 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 h1s concerns
regarding the integrity of the p1pe11ne addressed.

40. The California State Fire Marshal’s off1ce, as an agent for the Office
of Pipeline Safety, did not adequately explain ' its role and
responsibiljty to the. 1nc1dent commander during the emergency response
to the train derailment.

Probable Cause

The National Transportation Safety Board determined that the probable
cause 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 1nadequate direction to the head-end
engineer on the allowable speed and brake pipe reduct;on down the 2.2-percent
grade. ,
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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 resulted
in extensive wreckage and commodity removal operations. Contributing to 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 derailment.

RECOMMENDATIONS

As a result of its investigation, the National Transportat1on Safety
Board made the fo110w1ng safety recommendat1ons

--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 train handling including, but not Timited
to, the number of locomotive units with functioning dynamic
brakes and the trailing tonnage of the tra1n (Class 1II,
Priority Action) (R-90- 12) :

- Improve the method of developing accurate trailing tonnage
information to be provided to tra1ncrews (Class II, Priority
Action) (R-90-13)

: E]iminate the dynamic brake/emergency interlock.- on all
lTocomotive units. (Class II, Priority Action) (R-90-14)

Develop a procedure that will ensure that information
concerning defective Tocomotive conditions is entered into the
computer system in a timely manner and that the responsibility
for doing so is clearly 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 supervisory 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 postaccident toxicological testing of all employees in
safety-sensitive positions, 1nc1ud1ng dispatchers and clerks
who are responsible for preparing accurate train, documents
(Class II, Priority Action) (R-90- 18)

Revise the procedures for qua11fy1ng engineers to require that
supervisors ride with an engineer in both directions on
mountain grade territory before qualifying the engineer over
the entire territory and that the ride be performed on-a train

. that 1is comparable in size and trailing tonnage to those

typically most difficult to operate on that territory. (Class
II, Pr1or1ty Action) (R- 90 19)

Require operating crews and emp]oyees in safety-sensitive
positions to receive periodic comprehensive physical
examinations. (Class II, Priority Action) (R-90-20)

Require the appropriate employees to obtain the actda] weight
of cars and product from shippers and to indicate on the bill

~of lading if the weights Tlisted are shipper-certified or

--to

estimated weights. (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 before qualifying

the engineer over the entire territory and that the ride be
performed on a train that is comparable in size and trailing
tonnage to those typically most difficult to operate on that
territory. (Class II, Priority Action) (R-90-22)

Study, in conjunction with the Association of American
Railroads, the feasibility of developing ‘a positive method to

~indicate to the operating engineer: in the cab of the

controlling Tlocomotive unit the condition of . the dynamic
brakes on all units in the train. (Class III, Longer Term

‘Action) (R-90-23)

Revise regulations to require that if a Tlocomotive 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 TJocated on or adjacent to their
railroad rights-of-way the development of plans for handling
transportation emergencies that may impact bqQth the rail and
pipeline systems and then to discuss the plan with affected
State and Tocal emergency response agencies. (Class 1II,
Priority Action) (R-90-25)
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the Association of American Railroads:

Study, in conjunction with the Federal Railroad
Administration, the feasibility of developing a positive
method to indicate to the operating engineer in the cab of the
controlling Tlocomotive unit the condition of the dynamic
brakes on all units in the train. (Class III, Longer Term
Action) (R-90-26)

Inform your members of the circumstances of the train
derailment at San Bernardino, California, on May 12, 1989, and
notify them of the braking capability of cars equipped with
empty/load devices, advising that timetable instructions and
operating rules should be revised accordingly. (Class 1II,
Priority Action) (R-90-27)

Calnev Pipe Line Company:

Enchance the computerized operating system by requiring the
dispatcher on duty to acknowledge individually each alarm
received or by adding a second dissimilar sounding alarm
denoting multiple alarm conditions. (Class II, 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)

the City of San Bernardino:

Revise the existing plan for land use to account for the
location of railroads and high pressure pipelines. (Class II,
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 of an incident until all
concerns regarding the public safety have been thoroughly
satisfied. (Class II, Priority Action) (I-90-19)

the Research and Special Programs Administration:
Address, in the ongoing study to determine the feasibility of

establishing inspection, maintenance, and test requirements
for check valves, the tack of definitions for the -various

‘terms used for valves in the pipeline safety regqulations.

(Class II, Priority Action) (P-90-24) ;
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Require, in conjunction with the Federal Railroad
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 League of
Cities:

Inform your members of the land-use guidance for enhancing
public safety contained in the National Research Council’s
Special Report 219, "Pipeline and Public Safety," and
encourage them to develop and implement policies to protect
public safety for lands adjacent to pipelines and railroads.
(Class II, Priority Action) (I-90-20)

As a result of its investigation, the Safety Board also reiterated the
following safety recommendations:

--to the Research and Special Programs Administration:
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.

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
[internal] inspection equipment.

P-87-7

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 1liquids, and base the
spacing of remote-operated valves on the population at risk.
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--to the Federal Railroad Administration:
R-89-50

Exped1te the rulemaking requiring the use of event recorders
in the railroad industry.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ James L. Kolstad
Chairman

/s/ Susan M. Coughlin
Vice Chairman

/s/ Jdohn K. Lauber
Member

| /s/ Jdim Burnett
Member

Adopted: June 19, 1990
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APPENDIXES
APPENDIX A
INVESTIGATION AND HEARING
Investigation | |

The National Transportation Safety Board was notified on May 12, 1989,
of a derailment of a Southern Pacific Transportation Company freight train
near San Bernardino, California. The 1investigator-in-charge and other
members of the investigative team were dispatched from the Washington, D.C.
office and the Fort Worth, Texas, and Atlanta, Georg1a,. f1e1d offices.
Investigative groups were - established 'for ' engineering, ~mechanical,
operations, human performance and surv1va1 factors

On May 25, 1989, the Safety Board was not1f1ed of a p1pe11ne rupture at
the site of the ear11er 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 mechan1ca1 _pipeline
operations, human performance, and surv1va1 factors

Hearing

A 5-day public hearing ‘was® convened- in San Bernardino, California,
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. ' 4



130

APPENDIX B
PERSONNEL INFORMATION

Southern Pacific Transportatioh Company Personnel

Engineer, Extra 7551 East.--Engineer Frank W. Holland, age 33, received
his last SP medical examination on December 11, -1986. The medical record
disclosed no, adverse medical condition and reported that his hearing and
corrected v1s1on .were within normal Timits.

Conductor. Extra 7551 East.--Conductor Everett Crown, age 35, underwent
a company physical examination on April 18, 1972. The record of that
examination disclosed no medical problems and reported vision and hearing to
‘be within normal Timits. No other documentation could be Tlocated by SP
officials concern1ng his medical condition. -Postaccident statements by
Conductor. Crown s wife indicated that his sensory acuity at the time of the
accident was norma] : :

Brakéman, Extra 4771 East.--Brakeman Allan Reiss, age 43, received his
last company physical examination, according to SP medical records, in
November 1971. The record revealed no medical problems and reported his
hearing and uncorrected vision to be normal. According to Brakeman Reiss’
wife, her husband had recently received a routine physical examination from
the1r family physician, who.reported no medical problems.

Helper. Enq1neer.. Extra 7551 East. -—Eng1neer Lawrence ‘Hill, age 42,
underwent, a company physical examination on December 19, 1986. The record
indicated no restrictive medical conditions and reported his hearing and
corrected vision to be within normal Timits.

Helper Brakeman, Extra 7551 East.--Brakeman:Robert Waterbury, age 57,
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 Timits.  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 normal range.

Calnev Personnel

Pipeline Dispatcher.--Dispatcher Arturo Aguilar, age 34, received his
last company physical examination on September 2, 1988. The record disclosed
no adverse medical condition and reported his hear1ng and uncorrected vision
to be normal.
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APPENDIX C
BILL OF LADING

(provided by shipper)
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APPENDIX C

BILL OF LADING

(provided by shipper)
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APPENDIX C
BILL OF LADING
(provided by shipper)
ALTERNATE STRAIGHT BILL OF LADING — SHORT FORM Shipper No
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- SOUTHERN PACIFIC TRA{SPORTATION CORP, ICC-SP-C-6855 et <. 5/,_,6/2,7 ,
. (Namns of Carrer) . .
o , FROM.
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S 481147 L HOL 0BICRION0 X 4%0 ShCOMT 21900 k raello)
IRGW 146558 L HOZ 082721980 X 4%0 SLLUNF 21980 k 250
IRGY 14626% L HO% 0B171980 X 4%0 SHCOMF 21980 b 250
IFEGW 19084 L HOZ 081921980 X 450 SHCOME 21980 b &5
DRGY- 19623 L HOZ 0831421980 X 450 SICONF 21980 It %0
DRGW 16268 L HOZ 081721980 X 450 SLCOMM 21580 E 250
IKGY 16811 L HO: 681201900 X 450 SHCONF 21980 | 3 50
SF  40114% L HO% 081721980 X 450 SHCUMF 1980 3 250
Si* 481007 L HOZ 081421980 X 450 SDCOMF 21980 ] 2%0
SF 4B1026 L HOX OB121980 X 450 SLCOMF 21980 3 250
S 4R10%3 L HOT 0BO/2I9BO X 450 SNCOMF 21980 | 3 2%0
SF 481145 L HOX 0817219680 X 450 SUCONF 21980 R 250
SF 4B1127 L HOZ 001721980 X 4%0 SLCOMF 21980 2 2%0
SF 401021 L HO3 0081721980 X A%0 SNCONF 21980 ] 2%0
DRGY 314%78 L HOS 081421980 X 450 EICOMF 21980 250
DRGW 12273 L HOoX: 086721980 X 450 SNHCOMF 21980 K 250
BF 401300 L HOS 081721980 X 4%0 SHCOMF 21980 B 250
SF 4B8112% L HO% 08121980 X 450 SHCONF 21980 K 0
SF 481138 L HOZ 0831721980 X 450 SUCOMP 21980 ] 250
SETOUT TOTAL 069 LIS 000 MTYS 04151 TOHS 03474 FEET |
TEATN TOTAL _ 069 LIS 000 MTYS 06151 TONS ©3474 FEET

10HS FER OFERATIVE KRAKE - 6070
(X331 o - '
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OPS HAZARDOUS FACILITY ORDER
AND SUBSEQUENT AMENDED ORDERS

DEFARTMINT OF TRARSPORTATION
RISIAPCE AND SPICIAL PROCRAYS ADMINISTRATIO
WASKINSTON, D.C. -

IN TEX MATTER OF
Oy PIPELINE COMFANY
KESPONDENT

CPF NO. 5087 - H

Tt G Y G W

FINAL OROLR

Foliovwing & ripture on Mey 25, 1$E§, the Office of Pipeliine
Safety (OPS), through fis Westerr Fegion, initisted an
irvestigatior of Fesponfent’s 14-inch interstate Razardouvs liguid
(petrciecz product) pipeline irn Sar Berrardino, Califoernia on the
site, and in the vicinity, of a derailment or May 22, 1585 of a
Soutrert. Focific train., As the result of tde rupture and tre
reiezse of gasoline, ar ensuing fire causel st Jeast three
fotaiities and 31 injuries as well as extensive projerty cazasge.

B2sel or the prelimirary findingr mele-belov, 1 find that if
p-oced inte service under the sare circuzstances as existel after
the ropture, that portion of Fespondent’s pipeline sutiect to the
veg.ived cecrrective actions pres:ridbed ir Section 3 belov, would
be ezordous to life ané property. Accordingly, puvsiant to the
avthirity of sectior 205(b) of the Baiardous Ligquid Fipeline
Sefety Act ©f 1575, &s azended (45 App. U.S.C. 20CE(D) (M_PEA), 1
retely crder KesponZent to 2alke the sctions prescrided in Secticn
3 of this Crler befcre the sut ect portion ©f Respondent’s 1¢-
inch pipeiine 2y be returned tc operaticn, ‘

Fesponlent desires not to delay pragress tovard resuring safe
cperaticns and bas orally velved prior vritten notice and an
oppxrtunity for bearing. FKespendent bLes received oral notice of
the terrs of this Créer. Therefcre, this Order is Sssued withoot
Frior writter notice ané hearing.

8. After the Kay 32, 1585 train deraiiment, the
line had not been cozyletely exposed and
viscally exazined for cixepe.

b. The portion of the pipeline potentially
affected by the derailzent vas reported to ba
8t Jeast 500 feet. Fespondent d¢id not
ascertain the structural integrity of the
entire section of affected pipeline after the
Kay 12, 18t5 deralizent. Ir pddition to
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“structural Carage, ceating daxege may have
occurred as a result of the deralilmant and
cieat~up efforts. :

€. Jt ves Tepcried thrat various vresksge dedris
(rail, train parts, etc) wvas found near the
pipeiine vher exposel after the failure.
This éebris xay Lave 8 detrizentsl affect on
tre integrity of the pipeliine.

d. Tte Jine is used for the transporiation of
petrcieur prodocts unier pressure. A fajlure
in the Jline carn zesult in irjury to persons
and property. The failure or May 25, 2889
in2icetes this circarstance. :

e. Tre line runs aliatent tc & residential ares.

2.' ipeld ver

The portior of Kespondernt’s 14-inch petrcleux pipeline te which
the reg.irecents of this Crder aprly is heredy descrided ss
foliows: ' .

2)1 of tret pipe betveen 8 point 100 yards
sovth ©f the chectk valve on the dowvn stream
side of the deraiirent ixgact avea, (Calnev
des.gration, statior 3€3 « 40) and a peint
200 yards vupstirear of the rced cesing at
Fighlend Averve. (Calnev desigretion station
ate «+ $2). . :

3. . 4 ctiy

The cerrective actions regiirel Leveir are designed to assure
thet cperation ©f the sutiect pipeline, if resuzed, is sefe,
Purscent tc section 209(b) ©f the EPSA, I beredy order CalNev
Fipeline Cozzany to teke the folicwing actions vwith respect to
optratior of the pipeline:

8. Ircavate and expcope the full circuxference of
Bipe between 3 point 5C feet north of the
cesing beneath Eighliand Avenve and the south
end ©f the Jever aciacent to the check valve.

P. Cenfucrt & theroogh visuel irspection of the entire
circuzfezence of the pipe expssed under paragraph
8. of this Section to Jocate any édazage to the
ccating or the pipe itself and repasr or zeplace
ccating or pipe 85 apzropriste.
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~

€.. BRyZrecstaticelly (veter under pressure) test the
pipe to 1.2% tixes its maximuw operating pressure.
The test pust be conducted ir accordance vith the
spplicatle reguirezents of 4% CFR Fart 195.

The Crief ©f the OPE Westerr Region will reviev and approve
Fesponlent’s hydrosistic testing and inspection prograz. OPS
vill moritor the test. The pipeline sheall not be returned to
sevice until all) actions reguired hezein are deterzined by the
Cr.ef of thre OPt VWesterr Kegion to Lave beer successfully
cory.eted.

Failure teo corzly with the terxzs of this Order may resvit in the
essesssent of civil peraities or referral to the Attortey General
for relief in the aprropriste United States District Court. Tihis
Crder is effective upor isscance.

'Q;J_L-.LL 7 |

N Ficrard 1. Beax
- Director, Office of Fipeline Sefety

OATE JESUED: Ml oz g 93
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DEPARTMENT OF TRANSPORTATION

RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION
WASHINGTON, D.C. .

IN THE MATTER OF
CALNEV PIPE LINE COMPANY
RESPONDENT

CPF NO. SO0B7A - H

AMENDED FINAL ORDER

Following a rupture on May 25, 1989, the Office of Pipeline
Safety (OPS), through its Western Region, initiated an
investigation of Respondent's l4-inch interstate hazardous liquid
(petroleur product) pipeline in San Bernardino, California, on
the site, and in the vicinity, of a derailment on May 12, 1989,
of a Southern Pacific train. As the result of the rupture and
the release of gasoline, an ensuing fire caused fatalities and
injuries as wvell as extensive property damage. R

In response to the accident, and to ensure that the pipeline
could be safely operated in the future, on May 26, 1589, I
ordered (CPF No. 5087-H) Respondent to take certazin actions
(Section 3) before putting the pipeline back in service. Based
on inforzation obtained by OPS since issuance of the Order as
part of its ongoing investigation of the rupture, an hereby
zending the Order as set forth below. .

Eased on the preliminary findings cade below, I find that if
placed into service under the same circuzstances as existed after
the rupture, that portion of Respondent's pipeline subject to the
reguired corrective actions prescribed in Section 2 below, would
be hazardous to life and property. Accordingly, pursuant to the
authority of section 209(b) of the Hazardous Liquid Pipeline
Safety Act of 1579, as amended (49 App. U.S.C. 2008 (b) (HLPSA), I
hereby order Respondent to take the actions prescribed in Sectior
2 of this Apended Final Order before the subject portion of
Kespondent's l4-inch pipeline may be returned to operation.

Respondent desires not to delay progress towvard resuming safe
operstions and has orally vaived prier written notice and an
opportunity for hearing. Respondent has received oral notice of
the terms of this Aménded Final Order. Therefore, this Amended
Final order is issued without pricor written noticc and hearing.

1. prelipinary Findings.

a. After the May 12, 1589, train derailment the
line had not bccn complctcly exposed and
visually exazined for dacage.
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b. The portion of the pipeline potentially
affected by the derailment was reported to be -
at least 500 feet. Respondent did not
ascertain the structural integrity of the
entire section of affected pipeline after the
May 12, 1989, derailment. 1In addition to
structural darage, coating damage may have
occurred as a result of the derailsent and
clean-up efforts.

c. It was reported that various vreckage debris
(rail, train parts, etc.) vas found near the
pipeline when ‘exposed after the failure.
This debris may have a detrimental affect on
the integrity of the pipeline.

d. The lire is used for the transportation of
petroleur products under pressure. A failure
in the line can result in injury to persons
and property. The fasilure on May 25, 1589,
indicates this circurstance.

e. The line runs adjscent to a residential area.

2. Eeguired Corrective Actions,

The corrective actions required herein are designed to assure’
that operation of the subject pipeline, if resuwed, is safe. The
actions prescribed herein supercede the actions prescribed in
Section 3 of the Crder issued to Respondent on May 26, 1585.

Pursuant to section 205(b) of the HLPSA, I beredby order CalNev
Fipe line Coxmpany to take the following actions with respect to
operation of the pipeline: .

8. Excavate and expose the full circuzference of
pipe between a3 point 10 feet north
(dowvnstreaz) of the casing beneath Righland
Avenue and the south (upstrean) rise of the
Huscoy Levcc.

b. .Conduct a vitual 1nspection of the ontire
circunference of the pipe exposed under paragraph
a. of this Section to determine any damage to the
pipe or pipe coating.

c. Replace 011 pipe bctuoen the poxnts jdentified in
paragraph a. of this Sectzon vith nev pipe.

d. Install a block valve betwveen the check valve and the
Muscoy levee.
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e. Hydrostatically (water under pressure) test the
pipe between a point 50 feet south of the Highlang -
Avenue casing and the block valve reguired under
paragraph d. of this Section to 1.25 times its
gaxipum operating pressure.

f. Each actieon requifed by this Anended Final Order pust
be performed in accordance with all applicable
requirenments of 45 CFR Part 195.

The Chief of the OPS Western Region will review and approve
Respondent's hydrostatic testing and inspection program. OPS
will monitor the test. The pipeline shall not be returned to
service until all asctions roquired herein are deternmined by the
Chief of the OPS Western Region to have been successfully
completed.

Failure to comply with the terms of this Azended Final Order may
result in the assessment of cxvil penalties or referral to the
Attorney General 'for relief in the appropr;ate United States
District Court. Th;s_Amended Final Order is effective upon
lssuvance. . .

LT an

Richard L. Bean
Dzrector, Off;ce of P;pel:ne Sa'et)

‘MAY 30 89 .

DATE 1SSUED:
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DEPARTEEINT OF TRANSPORTATION
RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION
WASHINGTON, DC

IN THE MATCIR OF

CALNEV PIPE LINEL COMFPANY, CPF No. 5087-E

RESPONDENT.

g XS L WY WYY WY )

FURTHER AMINDMINT TO
AMINDED FINAL ORDER

Pursuant tc section 205(b) of the Fazardous Liguid
Pipeline Safety Act of 1975 (BLPSA), 49 U.S.C. app. § 200&(b),
1 issued 2 bazardous facility order to Respondent on May 26,
1989. That order reguired Respendent to take certain
corrective actien with respect tc its 14-inch hazardous liguid
pipeline ir Sar Berrardino, California. On May 30, 1989, I
arended thet order (Arended Final order).

Durinc the course of the corrective action regquired by the
Azended Final Order, narmely during the physical expcsure of the
line reguired by paragraph a. of thet order, it ves discovered
that the line bas a bend at the cesing. This condition renders
it technically impractical, if not ippossible, to tie-in nev
Fipe at that Jocation (10 feet north of the cesing) as reguired
by'parag-apb P. By letter of June 6, 1585, Fespondent has
reg.ested relief from this reguirezent. Revieh of the exposeld
pipe by a representetive of the Office of Pipeline Safety
indicates nc aprarent darage to the pipe at that location.
Furtherzore, the line will by bydrostatically tested pr;or te
returT tc service, assuring safety.

'
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Accordingly, I hereby further amend the Azended Final
Order by replacing paragraph €. with the folloving new
paragraph €.: ’

€. Replace all pipe between the points
identified in paragraph a. of this Section

vitk nev pipe except that replacement need

not be done between the expcsed point 10 feet
rorth of the cesing and the point approxizately
35 to 40 feet north of the casing at which a
tie-in becores technically practical. The
selection of that peint shall be concurred in
orally by a representative of the Office of
Pipeline Safety.

In all other respects, the Arended Final Order renmeins

the sare.
e L ke

Richard 1. Beaxz, Director
Office of Pipeline Safety

Date Issuec:
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0E/05-88 11:B2 «303 888 2779 ops =< Headauarters 2002

A

US Deorimery Werer Region, 82¢ 2arg $rroet
o rorponason Ppe e Satety Lakowsoc. CO 8228

ﬁndd!gzznn
Administration

June 9, 1989

- ] .

Mr. David Andries

Manager of Operations

Calnev Pipe 1line Coxpany

412 W. Hospitality lare

P.O. Box €346 CPF No. 5087~H

San Bernardino, CA 92412
Dear Mr. Andries:

I have revieved the Calnev hydrostatic testing and inspection
prograz and the results of the prograr and other actions reguired
by the terms of the Order (as arended) in this case.

. 2 find that the terzs and conditicns of the Order heave been
successfully completed.

Sincerely,

e.l

ack €. Overl
hief, Weste egion
"Office of Pipedine Safety

Copy to: Richard Beam, Director, OPS
Jiz Wait, Chief, Pipelins Safety, csru
Arneld Moodie, CSTH
Jazes Fenzann, City Attorney, San Bcrnardino, CA
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ASSESSMENT 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: only a portion of front
exterior 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 ceiling destroyed

2372 Duffy 97‘percent destroyed: portion of front exterior

wall and one sma11‘interior wall left standing
2382 Duffy 20 percent destroyed: entire garage and corner of
‘ d1n1ng room and kitchen destroyed; electrical -
service destroyed; all rear windows broken

2394 Duffy - all rear windows, broken and electrical service
damage

2404 Duffy all rear windows broken
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Table II.--Residences and damages incurred from pipeline rupture.

Residence

2373
2395
2348
2360
2372
2382

2383
2351
2349
2337
2327

2315

2302
2395
2379
2382
2358
2344

West Adams
West Adams
San Carlo
San'Car1o
San Carlo

San Carlo

Duffy
DUffy
Duffy
Duffy
Duffy

Duffy

Duffy

Donald
Doha1d
Donald
Donald
Donald

Damages

heat and smoke damage

house and 3 vehicles destroyed by fire
house and 1 vehicle destroyed by fire
house and 1 vehicle destroyed by fire

smoke damage

. garage damaged by fire, back of house

received heat and smoke damage

mihor heat damage

house and 2 vehicles destroyed by fire
house and 1 vehicle destroyed by fire
house and 2 vehicles destroyed by fire

house destroyed by fire (location of one
fatality)

house and 1 vehicle destroyed by fire
(Tocation of one fatality)

house and 3 vehicles destroyed by fire
heat and smoke damage

minor smoke damage

house and 6 vehicles destroyed by fire
house and 1 vehicle destroyed by fire

minor smoke damage
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FRA LETTER REGARDING FUNCTIONING DYNAMIC BRAKES

gfoqxnmar ﬁﬁﬁ:ﬁﬁciﬁm
Adntﬂtﬂnhn .
g } 1 80CT 1589

Mr. Lee Dickinson’

Member of the Board .

- National Transportation Safety Board
800 .Independence Avenue, S.W., Room 840
Washlngton, D.C. 20594

Deéf Mr. Dickinson:

AThxs refers to your request relative to the Federal Railronad
Administration's enforcement policy concerning defective or
inoperative dynamic brakes for locomotives.

The Railrocad Power Brake and Drawbars Regulations does 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 regeneratxve 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 equipping 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.

Sincerely,

o A hodid

. W. Walsh
Associate Administrator
for Safety
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SOUTHERN PACIFIC TIMETABLE INSTRUCTIONS

(MAXIMUM TONS PER OPERATIVE BRAKE)

LO8 ANGELES DIVISION
MOJAYE SUBDIYISION

RULE 33 Gradm exceeding 1.8% — Tebachapi to MP
332.6, Cameron MP 371.5 1o Mojave, Creal to Mojave, Searles to
MP £12.0, Palmdale to Sylmar and Hiland to bottom of both legs
of wye st West Coltos.

This restriction will sot spply to locals, rosd-switchers and
yard engines opersting between MP 436.9 and botiom of both legs
of wye at West Colton. '

Mazimum tons per operative braks .............. 80 tons

Unit oil trzis, BKDOL, with sot more thas 400 tons
nuxheldynmicbnu.ndmueediuu
[ £ B teresreetsanacnarianernnas 140 tors.
Trains with oot mors than 400 toas per asle of dynamic

brake, 00d not exceoding 20 MPH................. 125 toms. -
Trains with oot more thas 300 tens per axle of dynamic

brake, and not eacoeding 25 MPH.................... 125 tona.
Trains with not mors than 300 tons per azk of dyramic

brake, and oot exceeding 20 MPH . ............ P 140 tons.
Trains with not more than 225 tons per axle of dynamic

brake, and pot eaceeding IOMPH ................. 140 tons.

Trains with not more than 400 tons per axle of dynamic
brake, and pot excoeding 25 MPH, Searles to MP

8120, .0 oottt eeiee e ttieaeraanaas 140 tons.

Trains with pot mors thaa $50 tons per azke of dynamic
- brake, and oot exceeding 10 MPH, Osk Creek
Bracch and Searias 10

Insufficient dynamic brake capecity or failure of dynamic
brake which results in exceeding tbese tonnages per axle, s to be
considered a5 operating without dynamic brake. i

Should dynamic brake failure-occur on one or more locomo- -

resulting in insufficient dynamic brake capacity, train must
stop and all retaining valves turned up. Train muy then proceed
not exceeding 18 MPH if, in the judgment of the conductor and
engineer, it is safe to do s0. .

RULE 3. Applies a1 Vincent and Summit Switch and to
eastward trains st Huland.

RULE S8 Section L. On botd legs of wys at West Colton
dynamic brake must not exceed: o

No. of Axles Losd Meter Amps
20-24 - 50
Less than 20 Mazimum
RULE 63, Maximum Horsepower Per Toa Ratioss
All Westward Trains ........ reeeenenas ceeeeen. iveaee. 80
Eastward Trains (BakersBeld to Summit Switch) ...... vee. 6.0
Eastward Trains (Summit Switch to Los Angeles) .. ... 50°
Eastward Trains (Summit Switch to West Colton) ......... 4.0°
AN Other Enstward Trains ....oovviiveerinnnnnnnonnen. 5.9

® Reduce to these HP/Ton ratios at £rst opportunity after
reacking Summit Switch

LOS ANGELES DIVISION
BAKERSFIELD SUBDIVISION -
wistwwo | STATIONS Tusrvar
: :’ Froeno Uine . g :
17300 SAKERSFIELD BCPOTY | g | 3129
1708) oq.'.gc'r 4 46
17080 | 8350 “i? 4 50
170685 | 8330 CA'W‘!LO [ 4 7
17088 | 8350 'AI.IPSO Pl 226
16486 | 8350 D!l;!.’Al P 2831
] 18482 DELANO PlcC|assr?
38474 | 8350 n'l;samnt AR KL
18464 | 8350 ﬂPwT‘ON P c. NG 4
16440 | 8200 Wl.’.A’ll : [ F-~1]
ATSE CROSSING - - WP 2497
16430 | 11170 eoasrzn T ™ 2331
Ly GOSHEN X-OVER . P 236
16428 | 8300 YIA.YIR P 2313
18420 | 8350 sun:-,nm [ xn2
18412 | 8350 | GOBLE _° 288
18207 m’w.l TOWER ;(mr CROSSNG] MPY 'o‘rs 291
Leee Fl!ﬁlo TPY 83
16000 FRESNO YARD BCPOTY [a8s| 218
(Mmmy C
Off City Branch
| 17098 MALTMA . Y e
17083 Oil. JCT PTY 38
- MAXIMUM AUTHORIZED SPEED FOR TRANS pica _PXT
KERN JCT. and FR YARD ... n n
Exceptions: PSGR  FRT, Eaceptions:
3138and 3128 ...... 10 1012183 and 2148°...48 &8
31288nd 3108......40 40 WESTWARD
250.7° and 249.2°....38 38 |209.1 end 2020......50 90
221.3° and 220.0° 2020 and 2019 ...... i 38
1 PMand SAM ...... ®0 o CASTWARD
221.3° and 220.0° 209.1 ond 2020......80 80
SAMand 11PM ... 45 48 |2020an02019...... 28 28
OIL CITY BRANCH
OL CITY Sd MALTMA ... »

‘RULE 10(E). At these locations, spead may be increased 88
so0n a8 lead engine has passed increase speed sigh.
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APPENDIX 1
SELECTED PROVISIONS OF ASA CODE B31.4

The design requirements for this Code are adequate for public
safety under conditions usually encountered in Tliquid petroleum
transportation piping systems, including 1lines within villages,
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, vibration, weight of 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 diameter, adding
concrete protective coating, increasing the wall thickness,
" lowering the 1line to a greater depth, or 1nd1cat1ng the presence of
the ‘line with additional markers. (402.1)

~The right-of-way shall be selected so as to minimize the
possibility of hazard from future industrial or urban development
‘or encroachment 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 Tless
than the maximum steady state operating pressure at that point, or
less than the static head pressure at that point with the 1ine in a
static condition. The maximum steady state pressure shall be the
sum of the static head pressure, pressure required to overcome
friction Tlosses, and any required back pressure. Variations in
pressure above the maximum steady state operat1ng pressure due to
surges are allowed in accordance with 402.2 (401.2.2)

Portions of the piping system to be operated at hoop stresses
exceed1ng 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 des1gn 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 Tlocations,
appropriate for the terrain traversed by the pipeline. (434.15.2)

Consideration in the design shall be. given to piping systems
located in regions where earthquakes are known to occur. (401.5.3)

b
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8. 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)

9. 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)




(8) An explanation of any pressure
discontinuities, including test llllujr.u.
that G the pr v g

charts; and

(9) Where elevation differences In
the section under test exceed 100 feet,
a profile of the pipeline that shows
the elevation and test sites over the
entire length of the test section,

TAmdt. 198-34, 50 FR 34474, Auvg. 29, 1983}
Subpert F—Opeoration and
Meintenance

019564000 Bespe.

‘This subpart prescribes minimum re.
quirements for operating and main-
taining pipeline systems constructed
with steel plpe. -

S196.601 Gemeral requivements.

(s) No operstor may operate or
maintain its pipeline systema at a level
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PERTINENT PROVISIONS OF 49 CFR 19

49 CFR Ch. § (10-1-89 Editien)
0195492 Procedural manual for open
stions, mal and

(a) General. Each operator shall pre.
pare and follow for each pipeline
system a manual of written procedurey
for conducting normal operations and
maintenance activities and handling
abnormal operations and emergencies,
This manual shall be reviewed at In
tervals not exceeding 15 months, byl
at least once each calendar yesr, and
appropriate changes made as neces
sary to insure that the manual is ef.
fective. This manual shall be prepared
before nitial operations of a pipeline
system commence, and appropriate
parts shall be kept at locations where
operationz and maintenance activities

If the Becretary
s P! are

are
(b) Amendments

ance with each of the requirements of
this subpart.

(4) Determining which pipeline fa.
cilities are located in areas that would
require an immediate response by the
operator to prevent hazards to the
public if the facilities falled or mal
functioned.

(6) Analyzing pipeline accidents to
determine their causes.

(6) Minimizing the potential for has.
ards identified under paragraph (eX4)
of this section and the possibility of
recurrence  of accidents analyred
under paragraph (cX8) of this section.

(7) Btarting up and shutting down
any M‘o!_ the‘p::elme system (n o

within _the limits prescribed by
§105.408, comsider the hazardous
liquid In & variat} in

finds that an t

and
informal hearing, require the operator
to d the In d L

de along the pipellne, and pres-
sure monitoring and control devices,
(8) In the case of a pipeilne that is
not equipped to fail safe, monitoring
from an attended

ing the ad e of the p
the Secretary considers pipeline salety

tion of its pipell

system, it shall correct it within a rea-
sonabie time. However, If the condl-
tion is of such a nature that it pre-
sents an immediate hazard to persons

until it has corrected the unsafe condl-
tion. .

(c) Except as provided by § 1988, no

operator may operate any part of any
of the following pipelines unless it was
designed and constructed as required

data, the feasibility of the procedures,
and whether the procedures are ap-
propriste for the pipeline system In-
volved. Each of amendment
shall allow the operator at lesst IS
days after receipt of such notice. te
submit written comments or request
an tinformal hearing. After idering
all material p d, the Be 7
shall notify the operator of the re
quired amendment or withdraw the
notice ing the dment

--(c) Maintenance and_ normal oper
ations. The manual required by pars
sraph (a) of this section must include
procedures for the following to pre-
vide safety maintenance and

[Amdt. 196-32, 48 PR 35300, July 27, 1981,
a8 amended

f
it
i
i
=
i

(2) Gathering of data needed for re- .

sccidents under Subpart B of

this part In & tmely and effective
manner,

(3) Operating, maintaining, and re

palring the pipeline aystem in accord

. 8

§195.408,

) In the case of facllities not
equipped to fail aafe that are identi-
fied under § 195.402(cX4) or that con-

Resenrch and Spocial Programs Administretion, DOY ‘

§ 195,402
with the ® ability in d
ing to a b liquid plpeli
ncy and of

tion.

(13) Periodically reviewing the work
done by operator personnel to deter-
mine the effectiveness of the proce.
dures used In normat operation and
maintenance and taking corrective
action where deficlencies are found.

{d) Abnormal operation. The manual
required by paragraph (a) of this sec-
tion must include procedures for the
following to provide safety when oper-
::u design itmits have been exceed-

(1) Responding to, investigating, and
the cause of:
lh(" Unintended closure of nl"i or
ul "

graph (eX4) of this section where the
potential exists for the presence of
fMlammable liquids or gases.

tmergency and aoquaint the officlals

{rol receipt and delivery of the hazard- variations from
ous liquid, detecting abnormal operation of pressure and Now
Ing conditions by monitoring pressure, t and controls, .
lemperature, flow or other appropri- (4) Notlfying operator
ale operational data and transmitting when notice of an abnormal
this data to an attended location. is received.

(10) Abandoning pipeline facilities, (8) Periodically the re-
including safe di lon from an of operator 1 to deter-
operating pipel system, purging of mine the effeciiveness of the proce-
ecombustib) and sealing abandoned dures lling ab ]
factlities feft In piace to minimize and taking corrective actlon where de-
safety and en tal h ficlencies are found.

(11) Minimizing the likelthood of ae- (e¢) Emerpencies. The re-
tidental ignition of vapors (n areas by paragraph (s) of this section
Dear facilities identified under paras- must include for the fol-

emergency condl occurs:
<1) Recelving, identifying. and classl-
fying notices of events which need Im-
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§ 195.403

(2) Prompt and effective response to
a notice of each type emergency. in-
cluding fire or explosion occurring
near or directly involving a pipetine fa-
ellity, accidental retease of hazardous
liquid from a pipeline facllity, oper-
ational failure causing s hazardous
condition, and natural disaster affect-
ing pipeline facilitles.

(3) Having personnel, equipment, In-
struments, lools, and material avall-
able as needed at the scene of an
emergency.

(4) Taking necessary action, such as
emergency shutdown, or pressure re-
duction, to minimize the volume of
hazardous liquid thnt is released from
an tion of a pi in lhe
event of s fallure.

(3) Control of nleued hazardous
Iiquid at an ident scene to mintmt:
the hazard, including possible inten-
tional ignition in the cases of flamma-

_ble highly volatile liquid.

(6) Minimization of public exposun

to Injury and probablility of id

49 CFR Ch. | (10-1-88 Editien)

that are subject to the reporting re.
quirements of § 195.56.

(Amdt. 195-22, 46 PR 38360, July 27, 1981;
47 PR 37721, July 29, 1982, as amended by
AmdL, 195-24, 47 FR 46852, Oct. 21, 1082;
Amdt. 198-39, 33 FR 24951, July ), 1088)

0195403 Training,
(l) Ench opera'.or uhnll estabiish and
t a contl training program
to instruct operating and maintenance
personnel to; .

(1) Carry out the openunt and
maintenance, and emergency proce-
dures established under § 195.402 that
relate to their assignments;

(2) Know the characteristics and
hazards of the hazardous liquids trans-
ported, including, In the case of fam-
mable HVL, flammability of mixtures
with alr, odorless vapors, and water re-
actlons;

(3) Recognize conditions that are
likely to cause emergencies, predict
the of Iacility malfunc-

. ignition by assisting with evu:utthm
_of residents and assisting with halting

tralfic on roads and rafiroads in the

affected area, or uklng other sppro-
priate action.

(7) Notitying fire, pollee. and other
appropriate public officials of hazard-
ous liquid pipeline emergencies and co-
ordinating with them preplanned and
nctual responses during an emergency,
including additional precsutions neces-
sary for an emergency involving a
pipeline system t.n\nsvortlnl a highly
volatile liquid.

(8) In the case of faflure of & plpe-
line system transporting a highly vols-
tile liquid, use of sppropriate instru-
ments to assess the extent and cover-

age of the vapor cloud lnd determine

the hazardous areas, .

(9) Providing for s post accident
review of employee activities to deter-
mine whether the procedures were el-

tions or fallures and hazardous liquid
splils, and to take appropriate correc-
tive action;

(4) Take steps necessary to control
any accidental release of hazardous
liquid and to minimize the potentia!
for fire, explosion, toxicity, or environ-
mental damage; :

(5) Learn the proper use of firefight.
ing p t, fire
suits, lnd bmthlnc apparatus by utl
lizing, where feasible, a simulated
pipeline emergency condition; and

(8) In the case of malnténance per-
wonnel, to safely repair facilities using
appropriate special precautions, such
a8 I.sol:ﬂon md purxlns. when hl(hly

() At ln'.emll not exeeedln. lﬂ
months, but at least once each calen-
dar year, each operator shall:

o) Rch?' 'Ith pzrsonnel lhelr per'
the

fective In each emergency and
corrective action where deficlencles
are found. '

(1) Safety-related condition reports.
‘The manual required by paragraph (a)
of this section must include instrue-

tions enabling personnel who perform °

operation and maintenance activities
to recognize conditions that potential-
1y may be safety-related conditions

for
the training program set forth in pars-
gruph (a) of this section; and '

160

lmmwmum-mm

§ 195.402 for which they are responsi.
bie to insure compliance,

fAmdL. 193-22, 48 PR 38360, July 27, 1981;
47 FR 32721, July 29, 1982, as amended by
Amdt. 198-24, 47 FR 46852, Oct. 31, 1983)

9195.404 Maps and records.

(a) Each operator shall maintain
current maps and records of Its pipe.
line systems that include at least the
following information:

{1) Location and identification of the
following pipeline factlities:

(1) Breakout tanks;

(1)) Pump stations; -

(111) Scraper and sphere factlities;
_ {lv) Pipeline valves;

(v) Cathodically protected facilities:

vl) .. Pacllitles to . which
§ 185.402(cX®) applies;-

(vil) Rights-of-way; and

(vill) Safety devices to which
§195.428 applies. .

(2) All crossings of public roads, rafl-
roads, rivers, buried utllities, and for-
eign pipelines.

(3) The maximum wentlnc pres-
sure of each pipeline. .

(4) The diameter, ;r-de type, and
nominal wall thickness of all pipe.

(b) Each operator shall maintain for
at least 3 years daily operating recotdl
that indicate—

(1) The discharge pressure at each
pump station; and

§ 195.408
2195.408 Max) Ing o

() Except for surge preasures and
other varistions from normal oper-
ations, no operator may operate a
pipeline at a pressure that exceeds any
of the following: .

(1) The internal design pressure of
the pipe determined Jn accordance
with § 195.108.

(2) The deslm pressure of any other

t of the p!

(3) Eighty percent of the test pres-

sure for any part of the nlpellne which

has been hydrostatically tested under

Subpart E of this part.
(4) Eighty percent of the llctofy
pr or of the p pe test

pressure for any lndlvldmlly tnstalled
component which is excepted from
testing under § 195.304. .

(B) In the case of onshore HVL Inter-

"state pipelines constructed before Jan-

uary 8, 1971, or onshore HVL Intra-
state pipelines constructed before Oc-
tober 21, 1985, -that have not been
tested under Subpart E of this part, 80
percent of the test pressure or highest
operating pressure to which the pipe-
lire was subjected for four or more
continuous hours that can be demon-
strated by recording charts’ or logs’
made at the time the test or oper
ations were . (Bee
§ 195.302(b) for compliance schedules
(or HVL lnunute pipelines In service

S 8, 1880, and for HVL

(2) Any emergency or 1 op-

intrantat,

eration to which the pr
1185.402 apply.

' (¢) Each operator shaill maintain the
:r::lowlng records for the periods speci-

(1) The date, location, and descrip-
tion of each repair made to pipe shall
be maintained for the useful life of
the pipe.

(2) The date, location, and descrip-
tion of each repair made to peits of
the pipeline system other than pipe
shall be maintained for at least 1 year.

(3) A record of each inspection and
test required by this subpart shall be

s “dee_l'

(2) Inke npproﬂrh'.e changes to the
to

talned for at least 2 years or untfl

Insure thﬂ. u s eﬂectlve.

() Each operator shall require and
verify that Its supervisors maintain &
thoroush knowledse of that poruon of
the pr s under

830

the next inspection or test s per-
formed, whichever is longer.

(Amat. 195-22, 46 PR 38360, July 37, 1961,
a3 amended by Amdt. 195-34, 30 FR 34474,
Aug. 26, 1688)

pipelines in mvlee before
April 23, 1985.) -
. (b)Nooperlwrmlypemnthevru-
sure in a pipeline during surges or
other wariations from normal oper-
ations to exceed 110 percent of the op-
erating pressure limit established
under parsgraph (a) of this section..
Each openwr-nd must provide adequate
4 poiry: A t to

trol the pre hin this Hmit.

tMlu-n«mmu.mn 1901,
as amended by Amdt. 195-33, 50 FR 15899,
Aw nlmumm Bept. 14, 1983)

2195.498 Communications.

(a) Each operator must have & com-
munication system to provide for the
transmission of informsation

needed
for the safe openuon of ita pipeline
system.

631
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the manner p would be unduly

hazardous, he will, within 90 days
after receipt of the notice order the
person that gave the notice, In writing,
not to transport the hazardous liquid
fn the proposed manner until further

e

219619 R Mty of for
complisnce with this part.
An operator may meke arrange-
ments with another person for the
of any actl d by
u\hput.llowever theopenlorhmt
thereby relieved from the responsibil.
ity for compliance with any require-
ment of this part.

. Accidonts and
MHm

019658 Reporting nccidents.

An accident report is required lor
each fallure in a pipeline system sub-
fect to this part in which there Is a re-
lease of the hazardous liquld trame-
ported resuiting in any of the follow-

ing:
(a) Explosion or fire not intentional-

1y set by the operator.
’b)l:uol ormonhmhol
liguid.

(c) Escape to the umuphere
motethnnnveb-mlnldnyo!hllhl!
volatile liquids, .

(@) Death of any person.

(e) Bodily harm to any person re-
suiting in one or more of the follow-
ng: .

(1) Loss of conaclousness.

(2) Necessity to carry the person
from the scene.

(3) Necessity for medical treatment.

(4) Disability which prevents the dis-
charge of normal duties or the pursuit
of normal activities beyond the day of

the accident.

() Estimated property damage to
the property of the operator or others,
orbom.exeeedln(tbooo.

Amdt. 196-22, 46 PR 35360, July 27, 1981,
o amended by Amdt 195-39, 83 PR 24950,
_ duly 1, 19381

119652 Telephont seel-
dents,

notice of cortal

(a) At the earllest practicable
moment following discovery of a re-

49 CFR Ch. 1 (10-1-88 Edition)

leane of the haszardous liquid trane-
ported resuiting in an event described
In § 195.50, the operator of the system
shall give notice, In accordance with

paragraph (b) of this sectlon, of any
failure that:

(1) Caused a desth or a personal
Injury requiring hospitalization;

(2) Resulted In either a fire or explo-
sion not intentionally set by the opers-
tor;

(3) Caused estimated damage to the
property of the operator or others, or
both, exceeding $5,000;

(4) Resulted In pollution of any
stream, river, lake, reservolr, or other
atmilar body of water that violated ap-
plicable water quality standards,
caused a discoloration of the surface
of the water or adjoining shoreline, or
deposited a sludge or emulsion be-
neath the surface of the water or upon
adjoining shorelines; or

(S) In the judgment of the operator

was significant even thou(h it did not
mcet the criteria of any other pars-
sraph of this section.

(b) Reports made under paragraph
() of this section are made by tele-

phone to 800-424-8802 (In w-n!:ln.-

161
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uumhua»uuhqmmAaﬁMNmmmw
_report on Dm' Nrm 7000-1, 1t shail
report

flle &
‘days,

{Amdt. l.&-ll. 83 PR 24980, July 1, 1983)
8195585 Reporting safety-reiated condl
tione.

within 30

(8) Except as provided In paragraph
(b) of this section. each operator shall
report In accordance with § 185.58 the
existence of any of the following
safety-related conditions involving
pipelines in service:

(1) General corrosion that has re-
duced the wall thickness to less than
that required for the maximum oper-
ating pressure, and localized corroston
pitting o & degree where leakage
might result.

(2) Unintended movement or abnor-
mal loading of a pipeline by environ.
mental causes, such as an earthquake,
landsiide, or flood, that impairs It
serviceability.

(3) Any material defect or physical
damage that impairs the serviceability
of a pipeline.

(4) Any malfunction or operating
error that causes the pressure of a
pipeline to rise above 110 percent of its

ton, D.C. 463-2678) and must
the following Information:
(1) Name and address of the opers-

tor.
(2) Name and telephone number of

(3) The location of the fallure, .’

(4) The time of the fallure,

(5) The fatalities and personal inju-
ries, if any.

(G)Allotherlhnlfhnthdlknm
by the operator that are relevant to
them-eolmelulureorcnentol
the damages.
{Amat. 195-22, 48 PR 38360, July 27, 1901,
a8 amended at 47 FR 32729, July 29, 1983)

$193.54 Accident reports. :
(-) Each ovenw that expeﬂeneu

parudundernu.w;hulumn
practicable, but not later than 30 days
after dise y of the

pre- .
pare and file an accident report on

Do‘l‘ronn.'lm-l.oruhulmlle.
(b) Wh i
any changes in lha information re-
ported or additions to.the original

! (J 0]

pressure.

(5) A leak in a pipeline that consti-
tutes an emergency.

(6) Any safety-related condition that
could lead to an imminent hazard and
causes (either directly or indirectly by
remedial action of the operstor), for

purposes o'.her than t, a
20 t or more reduction in oper-
ating pressure or shutdown of oper-
ation of a pipeline.

(b)Auponhnotmulndhr-ny
safety-related condition th

[$§] Exbu on a pipeline nut s more
220 yards from any bullding in-

tended for human occupancy or out-
Boor piace of assembly, except that re-
ports are required for conditions
within the right-of-way of an active
raliroad, paved road, street, or high-
way, or that oocur offshore or st on-
shore jocations where s Joss of hazard.
ous liquid could ressonably be expect.
ed to pollute any river, lake,

§ 19536

for filing the safety-related condition -

report; ar

(3) Is corrected by repair or replace-
ment In accordance with applicable
safety standards before the deadline
for filing the safety-related condition
report, except that reports are re.
qQuired for ali conditions under para-

mph (I)(l) of this section ot.her than,

d corrosion on an effec.
tively coated and enl.hodle-.lly protect-
ed pipeline,

[Amdt. 198-39, 83 PR 24980, July 1, 1982; 33
,'RmAug.l,lml d

819588 lm..-my«uumm.-m
ports,

(a) Each report of a nlety-rehhd
eommlon under § 191.85(a) muﬂ. be
filed ¢ | by the 8
writing within 8 working days (not ln-
cluding Bat Sundays, or Peder-
al holidays) after the day a represent-
atlve of the operator first determines
that the condition exists, but not later
than 10 working days after the day a
representative of the operator discoy-
ers '.he condition. Separate conditions
may be described In a aingle report 14

they are closely related.
(b) The report must be headed
“Bafety-Related Report”

and provide the lollov!n( lnlotmuon.

(1) Name and principal address ol

(I)Dueohepoﬂ.
(S)N-me.hbuue.wbmlm-lde-
of submitting
the report.

(4) Name, job title, and budne- tele.
phone number of person who deter-
mined that the condition exists,

(3) Date condition was discovered
and date condition was first deter-
mined to exist.

(8) Location of condition, with refer-
ence (o nearest street off-
shore plu!onn. survey station
number, mil Iandmark, or name
of plpellne. a8 appropriate,

({)] Delcrlpuon of the condition, in-
cluding circumstances Jeading to its

discovery and any significant effects -

of the condition on safety.
__(8) The corrective action taken (in-

memlr.orotherbodyolnter

(2) Is an accident that is required to
reported under § 195.50 or resulta in
such an accident before the deadline

reduction of pressure or shut-
down) before the report s submitted
and the planned follow-up or future

617

>
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§ 195.108

wall thlckneu must be incressed as
for these con-
current Ioads and pressures.

(e) The seam joint -factor used in
paragraph (a) of this section Is deter-
mined in accordance with the follow.
ing table: N

49 CFR Ch. | (10-1-88 Editien)

2195.11% New pipa.

Any new pipe installed in a pipeline
system must comply with the follow.
Ing:

(a) The pipe must be made of steel
of the carbon, low alloy-high strength,
or alloy type that Is able to withstand
the Internal pressures and external

seew l0ada and pressures anticipated for the
Spacication Pipe clese bt pipeline system.
(b) The pipe must be made |ll\ ac-
Soamives 100 cordance with a written pipe specifics-
AT A | e rodciorce waind_ | 100 tion that seta forth the chemical re-
Furnacs fap welded . ] om quhemenu for the pipe steel and me-
e aros_| o o wekd————— | 0O feal testa for the pipe to provide
ASTa A9t ] Erocwrc hosion wrc weided ] 080  pipe gultable for the use Intended.
ASTM AL3S ... | i"t*:‘;"'“———— ;: (c) Esch length of pipe with an o:::;
ASTM AP Eloceic hon weided —————1 O gide diameter of 4 inches or more m
prtivieiiing —ver %% be marked on the pipe or pipe coating
P P 190 with the speciflication to which it was
A A Ooutie sbrarged s weided .| 100 made, the specified minimum yleld
] Ermcric. Amioniwetted, . ‘oo strength or grade, and the pipe size.
rane M v tesnt————"] 10 The marking must be spplled in &
AR B :: that does not damage the plve
“""al"‘""”"'"",v o] 190 oy pipe comting and must r
s.n-—:-e g . :: ble until the pipe Is installed.
Fumecs Mpwelded.. | 080
Fumace butt wekded. o] 000 § 198114  Used pipe.

The seam joint factor for pipe which
is not covered by this paragraph must
be approved by the Secretary .

[Amdt, 195-22, 48 PR 385300, July 77, 1901;
amended by

471 PR 37721, July 19, 1962, a3

Amdt, 196-30, 49 FR 7560, Mar. 1, 1984;
Amdt 195-37, 81 PR 15338, Apr. 13, 1900])
0195108 External pressure.

Any external pressure that will be
exerted on the pipe must be provided
for in designing a pipeline system. -
0196.118 External loads.

(8) Anticipated external loads (e8.),
earthquakes, vibration, thermal ex-

In providing for ex

gsystem. pansion
and flexibility, section 419 of ANBI.

B31.4 must be followed.
(b) The pipe and other components
must be supported in such a way that

Any._ used pipe installed in & pipeline
system must comply with § 195.113 (a)
and (b) and the following:

u)m:vipemunbeofstmn
specification and the seam joint factor
must be determined in accordsnce
with § 195.108¢e). If the specified minl-

mum yleld nmthnor the wall thick-

not known, determined in
accordance with §198.106 (b) or (c)as -
appropriate.

(b) There may not be any:.
(1) Buckles;

[¢] dents, or

Cracks, grooves, gouges,
other surface defects that exceed the.

maximum depth of such a defect per-

mitted by.the specification to which

'.he pipe was manufactured; or *
) Corroded areas where the re-
mnlnlnlvnllthletne-hleun:nmﬂle
ired by the
tolerances In the specification to
which the pipe was manufactured.

However, Dipe t:\u does not meet the

the support does nol cause lo-
calized stresses. In dealgnln. .uu:h-
ments to pipe, the added stress to nnd

ing p

wall of the pipe must be
compensated for,

te with the inl

wall thick-
-

L]

h (bXD) of
- thhucﬂonn:ybeuudllthew
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[Amdt. 198-23, 46 FR 38360, July 37, 1901;

47 FR 32731, July 29, 1983)

$195.116 Valvea

Each valve In
:ysum must comply wuh '.ho follow-

ng:

(n) The valve must be of & sound en-
gineering design.

(b) Materials subject to the internal
pressure of the pipeline sy:u:m in-

1ded and ) d ends, must
be compatible with the pipe or fittings
to which the valve is attached.

(¢) Each part of the valve that will
be In contact with the hazardous
liquid stream must be made of materi-
als that are compatible with each haz-
ardous liquid that It is anticlpated will
flow through the pipeline system.

(d) Each valve must be both hydros-
tatically shell tested and hydrostat)-
cally seat tested without leakage to at
least the requirements set forth tn sec-
ton 5 of API Standard 6D.

(¢) Each valve other than a check
valve must be equipped with & means
for clearly indicating the position of
the valve (open, closed, ete.).

(D) Each valve must be marked on
the body or the namepiate, wlth at
least the following:

.(1) Manufacturer’s name or tnde-

mark,
(2) Class designation or the maxi-

4 altad PIYY

mum working pressure to which the .

vaive may be subjected.
(3) Body material designation (the
end connection material, if more than

0195.118 - Fittings.

(a) Butt-welding type fittings must
meet the marking, end ptep-nuon.
and the . bursting strength
ments of ANSI B16.9 or MBS Bundlrd
Practice 8P-78.

(b) There may not be any buckies,
denta, cracks, gouges, or.other defects
In the fitting that might rednee the
strength of the fitting.

(¢) The fitting must be luluble Ior
the intended service and be at least as
strong as the pipe and other fittings in
lhh:hplpelm systetn to which it is at-

ed. .

{Amdt. 198-22, 46 PR 383040, July 17, 1901;
47 FR 32711, July 29, 1962}

§195.192

0196.12¢ Changes In direction: Pnnhlon
for internal passage,

Fach component of & main line
system, other than manifolds, that
change direction within the pipeline
systemm must have a radius of turm
that readily allows the passage of
pipeline scrapers, spheres, and inter-
nal inspection equipment,

0195.122 Pabricated b . —Y

Each pipeline system must be de-
stgned 20 that the addition of any fab--
ricated branch connections will not
‘reduce the strength of the nlpellne
system,

0196.124 Clesures. ’

Each closure to be !mhlled ina
pipeline system must comply with the
ASME Boller and Pressure Vessel
Code, section VIII; Pressure Vessels,
Division 1, and must have pressure
and temperature retings at least equal
tothoaeoﬂheplpelowh!chthedo—
sure Ia attached.

9196126 Flange connection. A
Each component of a flange connec-
tion must be compatible with each
other component -and the connection
8 & unit must be suitable for the serv-
icein whichittatobe used. .. - °

§196.128 Biation plping. -

Any:lvewbehmnedmlmﬂm
bject to

must meet the applicable  require-

ments of this subpart..

2196139 Pobricated nesembiien.

Each fabricated assembly to be in-
stalled in s pipeline system must meet
the spplicable requirementa of this
subpart,

0196.132 Mmmuﬁ.

Each above ground -breakout tank
must be designed to withstand the in-
ternal pressure produced by the has-
ardous liquid to be stored therein and
any anticipated external loads. . -

a2



k-

nated commercial areas, industri-
cllitles, public institutions, and
s of public'assembly. . .
When Installing used pipe, 100
nt of the old girth welds must be
estructively tested. .
At pipeline tie-ins 100 percent of
girth welds must be nondestrue.
7 tested,

95-22, 46 PR 38300, July 27, 1081,
ML . ’b’; Amdt. 198-38, 50 PR 37192,
a, 1988)

236 E .
th component in the pipeline
'm must be provided with protec-
against external corrosion.

238 External couting.

No pipeline system component
be buried or submerged unicss
component has an external pro-
ve coating that—

" Has sufficlent adhesion to .the

{1 surface to prevent underfilm mi- .

on of mofature;
Is sufficiently .ductile .to resist
Has enough strength’ to resist
age due to handling and soll
sand ) -
+ Supports any supplemental ca-
lic protection.
ddition, if an insulating-type coat
is used it must have low molsture
rption and provide high electrical
tance.

+ Al} pipe coating must be inapect-
15t prior to lowering the pipe into
ditch or submerging the pipe, and
damage discovered must be re-
ed.

242 Cathodic protection system.
) A cathodic protection system
t be instalied for all buried or sub-
ged facilities to mitigate corrosion
: might result in structursal fafiure.
pr & must be 1 d to
srmine whether adequsate cathodic
tection has been achieved.
W A cathodic protection system
it be instalied not later than 1 year
r completing the construction.

49 CFR Ch. | (10-1-88 Edition)

01982344 Test bends.

(n) Except for offshore pipelines,
electrical test leads used for corrosion
control or electrolysis testing must be
installed at intervals frequent enough

btain electrieal Ind)-
cating the ad of the cathod
protection,

(b) Test leads must be instalied s

follows: .

(1) Enough looping or slack must be
provided to prevent test leads from
belng unduly stressed or broken
during backflliing,

(2) Each lead must be attached lo
the pipe 50 aa to prevent stress concen-
tration on the pipe.

(3) Each lesd installed in a conduit
must be suitably insulated from the
conduit, .

0195248 InstaMation of pipe In & diich.

(s) All pipe installed in a ditch must
be Installed in & manner that min}
mizes the introduction of secondary
stresses and the poasibility of damage
to the pine.

(b) All offshore pipe in water at Jesst
12 feet deep but not more than 200
'feet deep, as messired from the mean
low tide, must be installed so that the
top of the pipe is below the natural
bottom unless the pipeline s support-
ed by stanchions, held In place by an
chors or heavy concrete coating, or an
equivalent level of protection Is pro-
vided,

S195243  Caver over baried pipefine.

(a) Unless specifically exempted. in

this subpart, all pipe must be buried »
Mlthbelo'u:e'l;velolculm

bed, river bottom, or sea bottom, s

" mpplicable, complies with the following

table:
(o4
Locaton el -
oute | e
wetion |vete’
dattl, sommercisl, ol residentint
o nl »

‘624
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. Cowver gnchen)
For .For
Loastion nomal | rock
oucs | ouce
vation | veton *
Cussirgs of iilend bodies of water with
o wh of of leest 100 N o Ngh
water mark 30 high weter mesk............. | L] "
Oewage diches ol public roade and
voeds. . » [
Ouspuweler port sefety one ...} L J L
Ot ofishore eress under weter jess
Sun 12 Nduep s meswred bom e
Lsiarh et ——— » "
Ay O BB e 20 "
Mok

(b) Less cover than the minimum re.
quired by paragraph (a) of this section
and § 195.210 may be used If-~

1) It is impracticable to comply
with the minimum cover require-
ments; and

(2) Additlonal protection is provided
that is equivalent to the minimum re-
quired cover.,

{Amdt. 198-72, 48 PR 38380, July 97, 1981:
€1 PR 32721, July 29, 1982) :

120 Clearance beiween pipe and un-
dexgreund siructures.

Any ‘pipe Installed
must have at least 12 inches of clear-
ance between the outside of the pipe

structure, except that for
dniinage tile the minimum clearance
Ay be leas than 12 Inches but not less

PIE252  BackNlling.
Mm‘llnc must be performed in

lm-enmmmmmu,m

wd the extremity of any other under-
round

than 2 inches.- However, where 13 -

APPENDIX J

§ 195.2¢0
(4) Aress under the direct control of
the operator,
(8) In any area inaccessible to.the
public.

(b) Each component covered by this
section must be protected from the
llor\:el exeried by the anticipated

§196.258 Crossisig of railionds and high-
ways.

The pipe at each raliroad or high.
Way croasing must be Installed 80 as to
adequately withstand  the dynamic
'Iomea exerted by anticipated traffic

0196258 Vﬂ'&m .

{2) Each valve must be tnstalled In &
focation that s accesaible ‘to author-
fred employees and: that Is protected
from damage or tampering.

(b) Each submerged yalve located
offshore or in inland navigable
must be marked, or located by conven-

survey techniques, to factlitate
quick location when operation of the
requtred,

0196260 Valves: Locatlon,”

A walve must be installed at each of
the following locations: -

(%) On the suction end and the dis-
charge end of a pump- station in a
manner that permits Isolation of the
p;amn station equipment in the event
ofan .

- (b) On each line entering or.leaving
& ‘breakout 2 tank area In a

(¢) On esch mainline ‘at locations
along the pipeline ‘system that will
minimize damage or pollution from ac-
Hk h liquid discharge, as

hat p any pipe coatl
nd provides firm support for the pipe.

appropriate for the ‘térrain In open
country, for offshore areas, or for pop-
Iated areas,

N2 Above d h

(8) Any component may be installed
thove ground In the following situs-
tons, if the other applicable require-
Nents of this part are complied with:

or a body of water.
) Spans over ditches and gullies,
) Bcraper traps or block valves,

(1) Overhead crossings of highways, '
ndlroads,

(d) On each lateral takeoff from a
trunk line in & manner that permits
shutting off the lateral without Inter-
rupting the flow in the trunk line,

(¢) On ench side of a water crossing
that Is more than 100 feet wide from
high-water mark to high-water mark
unless the finds in a particu.
Iar case that valves are not justitied,
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§ 195.262
(1) On each side of & reservolr hold-

164

49 CFR Ch. | (10-1-88 Editien)

operator involved for the life of each
ipeline facility: .

Ing water for h

(Amdt. 198-32. 40 PR 38360, July ¥7, 1981;
41 PR 37721, July 29, 1982) -

#195.262 Pumping equipment.

(a) Adequate ventilation must be
provided In pump station bulldings to
prevent the accumulstion of hazard.
ous vapors. Warning devices must be
installed to warn of the presence of
hazardous vapors in the pumping sta-
tion building. - o

(b) The following must be provided .

- in each pump station:
(1) Bafety devices that prevent
overpressuring of pumping equipment,
including the suxillary pumping
A t within the sta-

tion, - \ o
~ (21 A device for the emergency shut-
down of esch pumping station.
(3) If power Is necessary to actuste
the safety devices, an auxiliary power
R ly.

. * (¢} Each safety device must be tested -

under conditions approximating actual
operstions and found o function
properly before the pumping station
may be used. . . .

(d) Except for offshore pipelines
pumping equipment may not be in-
stalled— . . :

.- (1) On any property that will not be
under the control of the operator; or

- :(2) Less than 50 feet from the .
must be’

boundary of the station.
- (e) Ad tectl
Installed

fire p
at each pump station. If the

. fire protection. system installed re- -

quires the use of pumps, motive power
must be provided for those pumps that
is separate from the power that oper-
- ates the station.., " .-

2195.260 Above ground breakout tanks,
_ For above ground breakout tanks—
- (a) A means must be provided for
containing hazardous liqulds. in the

f

: another pipeline.

(a) The total number of girth welds
p > o

before October 21. 1988, ’
pipeline has been h by "';
tested in accordance with this subpart

and th 1y
tested, Incl the b K
and the of each
weld. . . .
(b) The amount, location; and cover
of each size of pipe Installed. :
(c) The location of each croasing of

(d) The location of each buried utit.
ty crossing. -

(e) The location of each overhesd
croesing.

(1) The location of each valve snd
corrosion Lest station.
{Amdt. 193-23, 46 PR 38300, July 27, 1901,
a3 amended by Amdt. 195-34, 60 FR 3T

.Aug. 26, 1988)

w E—lydroctetic Tosting
#198.300 Scepe. :
This subpart prescribes mintmum re-
quirements for hydrostatic testing of
the following. It does not apply o
movement of plpe covered by
§195.424. ’
(a) Newly constructed steel pipeline

(b) Existing steel pipeline systess
that are relocated, repiaced, or other
wise changed;

(c) Onshore steel interstate pipelines
constructed before January 8, 191,
that transport highly volatile lquids
and

lines constructed before October 11,

1985, that transport highly volatile ¢ -
uids.

TAmdL. 195-33, 50 PR 15890, Apr. 33, 199!

‘85195.902 Guenlm
(a) Each new pipeline system, esch
pipeline system in which pipe has bees
located or replaced, or that partof 8

event of spillage or tank fall -
. (b) Tank areas must be adequately
i protected against unauthorized entry.

(c) Normal and emergency . rellef
venting must be provided for each
‘_" ) ’ . , .
" A complete record that shows the
following must be maintained the

plpeline system that has been relo

cated. or replaced, must be hydroststh -

cally tested In accordance with this
bpart without leak
. {b) No person. may transport 8

" highly volatile liquid in an onshese

steel Interstate pipeline construcied
before January 8, 1971, or an onshore
stee] intrastate pipeline constructed

(d) Onshore steel intrastate pipt

or, for pipeli
11988, its mulr:upren ';:en.:.ll:ﬁre‘:
sure is cstablished - under
§ 195.406(aX5). Dates to comply with
o e e
r onshore interstate pipe-
lines in highly volatile 1)
be(flc;r;lﬂepl’ember Y l“.)_uuld service
anning and scheduli; .
drostatic testing or actual re:.ocﬁono' hl’n
maximum opersting pressure to meet
§105.408(aX5) must be completed
before September 16, 1981; and
(11) Hydrostatic testing

850 of the testing
mbefg April 23, 1988, R
c e pressure for each hydro-
static test conducted under this sec-

-4 1

g and,
e case of & pipeline that ts not vis-
hupeetodlorlukueduﬂnglat.
least an additional 4 continuous
At & pressure equal to 110 per. _

H

1196304 Teating of components. S
) Each hydrostatic test under
1195302 must test all pipe and at.
fached fittings, Including components, -
otherwise permitted by para-
au;nn»or this section. ’ t

a2
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APPENDIX K
PERTINENT PROVISIONS OF 49 CFR 192
192.5 Class locations.

(a) Offshore is Class 1 Tlocation. The Class Tlocation onshore is
determined by applying the criteria set forth in this section: The class
location unit is an area that extends 220 yards on either side of the
centerline of any continuous 1-mile length of pipeline. Except .as provided
in paragraphs (d)(2) and (f) of this section, the class Tlocation 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 Tocation is any class location unit that has 10 or less
buildings intended for human occupancy.

(c) A Class 2 location is any class 1ocat1on Uhlt that has more than 10
but Tess than 40 buildings for human ~occupancy.

(d) A Class 3 location is: '

(1) Any: class .location unit that has 46 or more bu11d1ngs intended for
human occupancy; ‘or -

(2) An area where the p1pe11ne lies within 100 yards of either a
building or a small, well-defined outside area (such as a playground
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 period. (The days and weeks need not be consecutive.)

(e) A Class 4 location is any class location unit where bu11d1ngs w1th
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 Tlocation ends 220 yards from the nearest building with
four or more stories above ground.

(2) When a cluster of buildings intended for human occupancy requires a
Class 3 1ocat1on, the Class 3 location ends 220 yards from the nearest
building in the cluster.

(3) When a cluster of buildings intended for human occupancy requires a
Class 2 1ocat1on, the Class 2 location ends 220 yards from the nearest
building in the tluster.

192.179 Transmission Line Valves

(a) Each transmission 1line, 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 lotation must be within 7
1/2 miles of a valve.

(4) Each point on the pipeline in a Class 1 Tocation must be within 10
miles of a valve.
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APPENDIX L
ALERT BULLETIN ISSUED BY RSPA ON NOVEMBER 13, 1989

US Deporment : : ’ 432 Sem-= Eree T o
of ?:mpon"non _ Wape oy S 2y
iaoqnhcnd i

Special Progroms

Administration

NV | 3 e

TO: All Gas Transmission and Hazardous Liquid Pipeline Operators

The purpose of this Alert Notice is to advise you of the results
of an investigation conducted by the Office of Pipeline Safety
of a recent pipeline accident and the relevance of that
investigation to the safe operation of check valves. With this
notice, the Office of Pipeline Safety is alerting each gas .
transmission operator and hazardous liquid pipeline operator of
the need to test check valves located in critxcal areas to assure
that they close pxoperly.

sincefely,

Richard L. Bean
Director ; _
Office of Pipeline Safety

Enclosure
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ALZRT NOTICE

The Office of Pipeline Safety (OPS) is alerting all operators of
gas transpission and hazardous liquid pipelines to test check
valves located in critical areas to assure the proper closure
during a pipeline failure. The failure of such valves to close
during an incident could increase the risk to the public safety
or damage to the environment. A recent pipeline accident has
caused OPS to reevaluate the safety of pipeline check valves.

on May 12, 1989, a Southern Pacific Transportation Company
freight train derailed in San Bernardino, California with sope
of the engines and rail cars coning to rest over a buried 14-inch
products pipeline being operated by Calnev Pipe Line Company.
After learning of the derailment, Calnev personnel stopped
puzping product through the pipeline to reduce the pipeline
pressure in the area of the derailment.

Oon May 16, 1989 the pipeline vas returned to normal operation.
However, ‘on Hay 25, 1989, Calnev's ‘l4-inch -products pipeline
ruptured in the area of the train derailment releasing gasoline
vhich sprayed over -houses in the -adjacent neighborhood and
ignited.. = Two persons vere killed, 31 injured, 10 houses
destroyed, 5 houses were extensively danaged, and 18 automobiles
were destroyed. Additionally, about 1,000 pecple vere evacuated
during the emergency. Later, Calnev personnel inspected one of
the check valves in the 14-inch pipeline and found it in the
fully open position. Also, it became apparent during the refill
of the pipeline, prior to its return to operation, that at least
one and possidbly two additional check valves did not cleose,
otherwise less volume of product.vould have been required to
refill the pipeline.

W¥hile Calnev has many check valves installed in its pipelines,
each of the check valves in qQuestion were -)4-inch "All-Clear
Check Valves,®™ Model ACB-576 that were manufactured by Frank
Wheatley Industries of Tulsa, Oklahoma. The clapper in these
valves is hinged on the side rather than at the top. Calnev had
not previously experienced a relsase of product or other
circunstance sufficient to dexzonstrate that these valves
functioned properly to prevent backflow of product in the
pipeline. Reportedly, maintenance or operational tests of these
valves had never been performed since the pipsline began
operations in 1970.
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In view of the above, operators should take the following
actions: )

1. Each hazardous liquid pipeline operateor that has "all-
Clear Check Valves"™ manufactured by Frank Wheatley -
Industries or its successor, FWI Inc., Tulsa, Oklahozma ~
installed in critical locations in its pipeline systems
should test these valves for proper closure and replace
any of these valves that fail to close.

2. Each gas transmission and bazardous liquid pipeline
operator should test to assure the proper closure of sach
type of check valve that is necessary for the safe
cperation of 1:: pipeline system.

In addition, valves in noncritical locations should also be
inspected for proper operation st the first opportunity the
valves can be by-passed, or otherwvise taken out of operational
service.

OPS is reviewiné its pipeline safety rcgulations regarding valve

maintenance and will conduct a study tc determine the feasibility =
of establishing inspection, maintenance, and test requirements

to assure the proper functioning of check valves installed in
pipeline systenms.

“

Although areas that would be designated 'critical" will
vary betveen operators, the follcwing are examples of critical
locations where check valves installed to prevent backflow
should be tested in accordance with this notice:

1. Valves installed to protect an ufban populated area.

2. Valves installed to protect an environpentally
sensitive area.
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US Deportment The Acmesetrarer ' 400 Soverth Srowt $.W
of Tarsporxahon Washngion, DL, 20850

lﬁtckﬂ!:::Lnn
Administrotion

'J
)

NUV I3 9

Mr. James L. Kolstad

Acting Chairman

National Transportation safoty Board
washington, D.C. 20594

Dear Chairman Kolstad:

This responds to your letter of August 9, 15989, in which the
National Transportation Safety Board (NTSB) recommends that
the Research and Special Programs Administration (RSPA) do the
following:

L) - - -

Require pipeline operators that have "All-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 properly.

REPA Response

An Alert Bulletin (copy enclosed) 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
preperly. 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 ocut
of operational service.

NISE Recompendation P-$9-¢
Establish inspection, maintenance, and test requirements to

deponstrate and maintain the proper functioning of check valves
installed in pipeline systens.
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REPA Response

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 a2 need for such a
regulation, we will initiate rulemaking.

Please call me if you have any questions.

Sincerely,

Enclosure
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STRIPCHARTS FROM EVENT RECORDERS OF EXTRA 7551 EAST
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~ APPENDIX N
CONVERSE CONSULTANTS REPORT

Converse Consultants Inland Empire ’ Consulting Engineers
and Geologists

630 East Brier Diwve. Sure 10::
Sun Bernargins Cantara wili.e

reeprone 714.589 830
FAN 7148 BRG-AE3D

August 30, 1989

Mr. Charles P. Diamond

O0'Melveny & Myers

1800 Century Park East

Los Angeles, California 90067-1589

Subject: Neport of Findings )
Geotechnicul Consulling Services
CalNev Pipeline/Duffy Street
San Bernardino, Cnlifornia
CClE Project No. B3-81~131-01

INTRODUCTION

This report presents the results, to date, of our geotechnical
investigation performed along & portion of the CalNev pipeline
situated adjacent to the west side Llots 74 through 79.of Tract
3948, Duffy Street, San Bernardino, Califeornie.

OBJECTIVE

The investigation was performed to evnluate the subsurface
conditions in the vicinity of ‘the pipeline rufture in order to

locate areas where the snils may have heen disturbed by excavating

equipment. It is our understanding that excavating equipment may
have been utilized in the vicinity of the pipe rupture during
CalNev post derailment pipe 1n:pectxon and/or during clean-up of
the derailment debris. : . ]

SCOPE OF WORK

Our scope of work consisted of visual inspection of backhoe pits,
in-situ field density testing, chemical testing of soils for the
presence of Trona, and preparation of this report. The. locationl
of the field density tests are shown on Drawing 1, Site Plan. 'The
results of the field density tests are shown on Tables 1 and II.
The analytical test resulis are enclosed in Appendix A.
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METHODOLOGY

Our initial investigation consisted of evaluating in-situ relative
densities of existing soil conditions in order to delineate
locations of probable CalNev inspection-pits, subsurface
excavations and/or areas of significent soil disturbance.

The site was visually observed on the evening of May 25, 1989,
approximately 4 .hours after the burning gesoline had been
extinguished. Between approximately 12:30sm and 3:30am on Mey. 26,
1989, four field density tests were performed on either side of:
rupture area (tests 1 through 4 on Drawing 1).

On June 5, 1989 - the day the pipe in the dersilment srea was
excavated end replaced - ten additional field density tests were
performed to the south of the pipe rupture (tests 5§ through 14 on .
Drawing 1). These tests ore believed to heve been teken in -
relatively undisturbed site soils and served as our ‘“control
points”.

Our methodology consisted of comparing in-situ field densities
obtained within areas of possible subsurface excavations, or soil
disturbance, and comparing those date to in-situ field densities
obteined from the "control area". The “"control area” was located
adjecent & portion of the pipeline thaet had apparently not been
disturbed.

Aress of low field densities relstive to the control t{ests =are
believed: to indicete subsurface disturbances, such as the
excavation of inspection-pits and/or disturbances resulting from
site clean-up or slope repairs. The presence of Trona in sareas
where low relative field densities were obtained would further
substantiste mixing of surface end subsurface scils which would be
expected to have occurred during backfilling of excavations or
disturbances related to the use of heavy excavating equipment
(such ss wes used during site clean-up and slope repairs).

INVESTIGATIVE METHODS

A total of fourteen ficld densities tests were performed along the
pipeline. Density of the soils were determined in the field using
the ASTM D1556 Sand Cone Test Method. Field moisture content was
determined using the Speedy Moisture Tester, calibrated with oven-
dried semples. Test results are presented in Teble I - "Teble of
Test Results"”, :

Bulk samples of representative soil types were collected for
moisture~density determinations. The moisture-density relation-

2
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ships of the soils encountered in our field density tests were
determined in our laboratory in accordance with the ASTM D1557-78
Test Method. The meximum dry density and optimum moisture content
from these tests are presented in Table II - "Moisture-Density
Relationship Test Summary”.

Selected so0il samples obtained from the field density test
locations, were also analytically tested for the presence of the
minerel Trona. Significant quantities of Trons were present on the
surface of the site following the train derailment. The presence
of Trona in subsurface soils would indicate mixing of surface and
subsurface materials. One sample was obtained from an area off-
site and was anaslyzed to provide beckground levels in the area
(sample O0S-lA, in Appendix A). This sample was obtained
approximately one mile north of the project area as shown on
Drawing 2.

TEST LOCATIONS

Field density tests 1 through 4 were obteined from an srea within
16 feet south and 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 taken approximately 1.5 feet
west of the pipeline. The depth pf these tests reletive to the
pipeline (e&s existing on Msy 26, 1989), are shown on Table 1.

Field density tests 5 through 14 were performed over an sarea
epproximately 130 to 220 feet south of the rupture zone, as shown
on Drawing 1. These tests were teken spproximately 1.5 to 5.5 feet
west of center line of pipe, st depths runging’ from approximately
2 to 2.5 feet below ground surface (as existing on June 5, 1988).
Approximate deplth below ground surface, of each test location is
shown on Table 1. -

TEST RESULTS

Field density tests 1 trough 4, taken in the immediate vicinity of
the pipe rupture, indicate relatively low field dry densities.
Such densities are indicetive of disturbed or poorly compacted
earth materisls. . Samples collected from field density test
location 4, and a composite sample of field density .locations 2 and

"3, contained significant .,quantities of the mineral Trons (see

Appendix A). These sanples were obtained approximately 0.5 and 2.0
feet, respectively, sbove the pipeline.

Converse Consultants inland Empire
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Field density tests 5 through 14, taken approximately 1.5 to 5.5
feet west of center line of pipe, have relatively higher field dry
densities, indicative of earth materials thet have not been
recently disturbed, or that have been compacted. Chemical analyses
of semples collected from field density locations 5 end € did not
indicate the presence of the mineral Trona within the "control
area” (see Appendix A). :

Converse Consultants Inland Empire
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.Should you have zany' questions regarding the contents of this
letter, please feel free to call the undersigned. This opportunity
to be of service is sppreciated. ’ '

' Reﬁﬁectfﬁlly submittea,

~-CONVERSE CONSULTANTS INLAND EMPIRE
: : ~ . -
T ke d. JJ-\>

:Robert M. Pride, RGE 697 David B. Simon, CEG 1400
‘President Senior Engineering Geologist

-DBS/RMP; B9A
Dist: 40/Addressee
Encl: Tables 1 and 2

Drawings 1 and ‘2
Appendix A

)
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_ JABLEL
FIELD DENSITY TESTS
APPROXIMATE APPROXIMATE TEST
TEST HEIGHT, FT, DEPTH, FT, BELOW ) . , ' RELATIVE

TEST  ABOVE PIPE GROUND SURFACE  DRY DENSITY'  FIELD MOISTURE S80OIL  COMPACTION
NO. {5/26/89) (6/5/89) {ech) CONTENT (%) IYPE' (%)
1 1.0 - 104 T 45 1- 80
2 20 - 8s 4.8 1 73
3 1.0 - ' 81 48 1 70
4 0.5 - ‘ 108 24 - 2 &3
5 20 117 43 3 83 -
6 - 2.0 ] 117 48 3 93
7 - 20 : 18 - as 3’ 94
8 - 2.0 111 a9 3 89
) - 2.0 117 3s -3 03
10 - 2.1 118’ 8.0 3 94
11 - 2.2 120 48 3 96
12 - 25 113 5.0 3 90
13 - 25 118 5.0 3 84
1% - 24 117 5.0 3 83

Density of the compacted fiil was determined in the field using the ASTM D1556 Sand Cone Test Method, Field
moisiure content was determined using the Speedy Moisture Tester, calibrated with oven-dried samplés.

?  Soil Type is given on Table li, Moisture-Density Relationship Test Summary.

Converse Consultants inland Empire
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TABLE Il

Optimum
Moisture

gog tent (%)

129

130

MOISTURE - DENSITY RELATIONSHIP TEST
" SUMMARY *
: o - Maximum
Soil* HERA Ory .
Iype Soil Description Density (pch)
B Light Gray - Brown .. 96
Sand .
2. Brown.Fine to Medium 8.3
Sand with Trace Gravel
3 Brown Fine to Medium 8.0

Sand ‘§canered Gravel, |~

*ASTM DIs57 Test Method

Converse Consuliants Inland Empire
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ANALYSIS OF SAMPLES FOR TRONA
PROJECT/CLIENT : CAL-NEV REPORT DATE : Aug. 30, 1§89
PROJECT NO. : 89-81-131~-01 DATE ANALYZED : Aug. 8$-30, 1989
PROJECT ENG/MGR : Dave Simon DATE RECEIVED : July 28-Aug.29,1689
RESULTS
Sample ID CARBONATE BICARBONATE SODIUM
Composite Sample of 21,000 20,000 28,000
Test Locations 2 & 3
Conposite Sample of . 22,000 21,000 30,000
Test Location 2 & 3
(Duplicate)
Test Location #4 22,000 20,000 28,000
Test Location #5 ND 220 120
Test Location #6, ND 180 . 100

Sample 0OS-1A KD ND . - 6.4

UNITS: mg/kg (PPM)
ND : Not Detected

Reviewed-by: Approved by:

-
e =t = . C..
Shu-Teh Pan . George Colovon,Ph.nT~\\‘
Organics Labd Manager Laboratory Director

CONVERSE ENVIROLAD
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AGREEMENT BETWEEN THE SOUTHERN PACIFIC AND
THE CITY OF SAN BERNARDINO

AGREEMENT RELATIVE TO THE SOUTHERN
PACIFIC TRAIN DERAILMENT OF
MAY 12, 1989

THIS AGREEMENT is entered into on this _ /7/4  day of May,
1989, by and between the CITY OF SAN BERNARDINO, a charter city
of the State of California (hereinafter 'ciTY'), and the Southern
Pacific Transportation Company, a Delaware corporation
(hereinafter "RAILROAD"). ‘
' RECITALS:

WHEREAS, on May 12, 19B9, a freight train owned and
operated by Railroad dérailod in the City; and,

' WHEREAS, such derailment caused the loss of 1ife and’
the destruction of, and extensive damage to, private homes and
property and public improvements in City, and required the
extensiv; employment of emergency services personnel and
equipment in response to such derailment; and, - |

wHEREAS,‘City and Railroad wish to takg joint and
" expeditious action to address the destruction of and extensive
damage to private homes and property and pub11c'1mpr6vements
within the City, without the necessity of litigation.
l « IT 1S THEREFORE AGREED AS FOI;LOHS: _
1. Railroad uh;ll within seven (7) days make a good
faith offer to puréh.sc, at the fair market value before the
accidanf: thé'propcttics commonly known as:
/7 /E_
VA A
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a. 2314 Duffy Street

b. 2326 Duffy Street

c. 2336 Duffy Street

d. 2348 Duffy Street

e. 2360 Duffy Street

f. 2372 Duffy Street

g. 2382 Dﬁffy Street o

_ _ The legal description of such real properties is

attached hereto marked Exhibit "A" and by this reference made a
part hereof. | A

If said offer is accepted, Railroad shall expeditiously .
conclude the purchases of the subject properties.

" 1t is hereby acknowledged and agreed by Raiquad‘thip
the_fboyé listed properties confained residential structut;;
which were damaged beyond repair-as a result ofvthe derailment.

2. In addition to the residential properties
identified in Paragraph 1, the parties agree that four (4) ot@er

ot

residential properties, namely: »
a. 2394 Duffy stréet Y
- b. 2404 Duffy Street
c. 2428 Duffy Street

d. 2450 Duffy Street

also were damaged or otherwise affected by the derailment
accident. Railroad agrees to offer to purchase said residential
properties from the owners thereof at the fair market value

before the sccident. Railroad agrees to raze the structures at

2
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2394 Duffy and 2404 Duffy, provided that the owners thereof agree

to sell them. ’ -

The legal description of such real properties listed

'directly above is attached hereto marked Exhibit B" and by this
reference made & part hereof.

"Railroad’'s obligation to conclude any purchase
hereunder shall be conditional upon Railroad's receipt of
reasonable releases from property owners for damage to or
destruction of the residential propirties.

wWith resppct to all property upon which the rgsidedces
have been razed, Railroad agrees that such property shall be
maintained ;s open space. At Railroad's expense, said property
shall be appropriately landscaped, including the installation of

8 sprinkling system. Railroad shall thereafter §rant to éity a
beautificatibn easement. ~City shall ‘be .thereafter responsible
for the maintenance of such property.

‘Should the owners of the properties located at 2314 through

- 2404 Duffy Street, inclusive, refuse to sell and the City
subsequently makes the findings necéssary to support an action in
condemnation and determines to proceed with such condemnation,
Railroaé agrees to prosecute such.- condemnation act}on on ‘behalf
of City, bearing all costs‘thercfcr, and agrees to othitqise pay
the costs of such properties.-

‘City agrees to permit Railrocad to re-sell or rent the
two other residential structures for :occupancy, probided'that:

‘(a) Railroad gives full notice to future
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owners/occupants of the proximity of the railrcad
right-of-way and the subject derailment accident: ang,
(b) lRailroad agrees to indemnify City from
and against any future railroad-caused liability
arising out of the continued occupancy ©of the twé
residences. A
Within five (5) days of the date of this agreement,
City and Railroad shall enter into negotiations with respect to
the purchase and removal by Railroad of such additional
improvements as may be necessary to secure such health, safety
and welfare. o
35‘ In addition to the purchase of the properties set
forth at paragraphs 1 an§ 2 above, Railrocad agrees to offer to
pay to the occupants of such'rosidances, which are purcha#ed‘by
the railroad or condemned by the City, costs of moving within a
50-mile radius of the location of the accident and 90 dﬁys'
costs .0f housing for a residence of qomparable quality to thaf
listed herein. Comparability shall be determined by the
Community Development Department of the City pursuant‘to the
staﬁdgrds of comparability used in the administration of any of
the various programs administered by that department. o 4
With respect to all properties covered hereby, which
are purchased by the Railroad or condemned by City, Raiquad
shall p;y for moving, toﬁing and storage for up to .ninety (90)
days of all furniture, furnishings, boats and automobiles at'the

residehces and in the street in front of such properties, and

4
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shall defend and indemnify all such persons and City from any
claims arising from the towing, ﬁdving ahdlétorage of such
personalty. Railroad's obligation under this‘paragraph shall be
conditioned upon receipt of reasonable releases £rom owners.

4. It is further hereby acknowledged and agreed by the
parties that a Cal-Neva gas line runs adjacent to the location of
the derailment: that the health, safety and welfare of the
persons }n the vicinity of the derailment requires that cuéh line
be fully exposed to allow visual and other examination to the
satisfaction of the City Fire Department. As bofween City and
Railroad, Railroad shall bear all costs incurred thereby and for
ieélacement of the line. Railroad's obligation to ;aliNeva shall
be determined by the contract between Cal-Neva and Railrosd, if

* any. ' |

5. This agreement may be amended only in writing by
and between tﬁe parties hereto. ,

' 6. Time is of the issence with respect to fﬁe
perf6£ﬁance dfFRailfbid undef.this agreemént. Railroad shall at
all times act expeditiously and keep the City .ppriéed'of all
work‘écheéﬁles and timotable§ in regard to Railroad's performance
hereunder. ‘ h '

7. If Railroad breaches this agroément,fC1ty may
combiefe any ;nd all actions it deems necessary to secure the
health, safety and welfare of the citizens of the City.

8. Railroad agrees to pay to City, within thirty (30)

days of’presentation of a list of the costs therefor, all costs

5
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of whatever type incurred by City with respect to the derailment.
Such costs shall include, but not he limited to, all
extreordinary overtime coSte: inéident-re}ated workers'
" compensation claims filed within one (1) year of the date of the
incident: costs of oontractualvnervices: all costs for City crews
used in cleanup; Railroed agrees to provide at its cost a course
‘of additional traihing in the handling of hazardous maferials, as
they relate to railroad operations, to selected members of the
City Fire Department. )

Railrocad hereby egrees to defend, indemnify, save and
hold harmless the City, 1ts officers, egents and employees, £rom
any and all claims and/or lawsuits of whatsoever kind or neture,
arising from this derailment, the incidents and actions resulting
therefrom. Railroed further agrees to defend, indemnify, save
and hoio harmless the City,'its officers, egents'end employees,
against further derailment accidents of this fype, at this
location, wh;ch are the result,of the negliéence of the Railroad
.not contributed to by c1ty. '

9. The prevailing party in any ection broughfvfor
breach of eny‘provision hereof shall be enritled to reasonable
costs incurred thereby, including attorneys fees. A

10. No third party shall be deemed to heve any’ rights
hereuhder agains? any of the parties hereto as a result of rhis
agresement.

11. Nothing herein shall be deemed to be en admission

of 1iability of either the Rnilroed or the City in regard to this
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accident, or their obligations, if any, arising ﬁhereftom.
12. Railroad agrees to submit to mutually binding
arbitration of all property claims submitted by any person
'atising from the accident. Railroad agrees to pay for the cost
of arbitration for all property claims btoughtApy owners,
occupants and residents of properties within the bogndar;cs:set
forth in Exhibit "C" attached hereto and by this reference made a
part hereof. | . .
City and Railroad shﬁll mutually select the neutral
arbitrator to be used in this process.

ATTEST:

,@Mé’éﬁé—
City Clerk

C}7Y OF SAN BERNARDINO

L. G. SIMT<SAN
printed name]
[title; - ]

APPROVED AS TO FORM
AND LEGAL CONTENT:

JAMES F. PENMAN, City Attorney
. Jé;~a-h.
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EXHIBIT "A"
legal descriptions

2314 Duffy Street
1

Lot 78, Tract No. 3948, in the City of San Bernardino,
- County of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County. :

2326 Duffy Street

Lot 77, Tract No. 3948, in the City of San Bernardino;
County of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

2336 Duffy Street

Lot 76, Tract No. 3948, in the City of San Bernardino,

County of San ‘Bernardino, State of California, as per

map recorded in Book 60, pages 51 through 53,
- inclusive, records of said County. N :

2348 Duffy Street

Lot 75, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State of California, as 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 Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County. :

2372 Duffy Street

Lot 73, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State of California, -as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

«

2382 Duffy Street

——

- Lot 72, Tract o. 3948, in the City of San Bernardino,

" County ©of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

8
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EXHIBIT "B"
legal descriptions

Duffy Street

2404

Lot 71, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State of California, as per
map recorded in Book 60, peges 51 through 53,
inclusive, records of said County.

Duffy Street

2428

Lot 70, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

Duffy Street

2450

Lot 69, Tract No. 3948, in the City of San Bernardino,
County of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.

Duffy Street

Lot 68, Tract No. 394B, in the City of San Bernardino,
County of San Bernardino, State of California, as per
map recorded in Book 60, pages 51 through 53,
inclusive, records of said County.
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