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The National Transportation Safely Board is an independent Federal agency
dedicated to promoting aviation, railroad, highway, marine, pipeline, and
hazardous materials safety. Established in 1967, the agency is mandated by the
independent Safety Board Act of 1974 to investigate transportation accidents,
determine the pmﬁahle cause of accidents, issue safety recommendations, study
transportation safety issues, and evaluate the safety effectiveness of government
agencies involved in transportation.

The Safety Board makes public its actions and decisions through accident reports,
safety studies, special investigation reports, safety recommendations, and statistical
reviews. Copies of these documonts may be purchased from the National Technical
information Service, 5285 Port Royal Road, Springfield, Virginia 22161, Details on
available publications may be obtained by contacting:

National Transportation Safety Rcard
Public Inquiries Section, RE-52

800 Independente Avenue, S W.
Washington, D.C. 20594
(202)382-6735




A R T P T o 2 P VS A T | N A 0 T BT S et 4 T AP S PR Y K Y AT AN R e e R AR R RN T

TECHNICAL REPORT DOCUMENT ATION PAGE

1. Repori K. 2. Govevamant Accession Mo, 3. Recipient’s Cuialog No.
NTSBMAR-90/02 | PRup-916302

oM bt

O ] s

&, Title and Subtitlte Railroad Accident Report-- %. ReportDate

Deraitment of Scuthern Pacific Transportation Company une 19,1990
Freight Train on May 12, 1989, and Subsequent Rupture of ' o et
Calnev Petroleum Pipeline on iviay 25, 1983, Sen Bernarding, 6. Pgﬁormmg Drgamization
California Code

bty W

7. Author(s) 8. Performing Organization
Report 1#0.

9. Performing Organization Name and A-idress 10. Work Umit No.
51268

National Transporiation Salety Board :
Office of Surface Transportation Safety 1. Contract or Grant Ko,
Washington, D.C. 20594

e 0 SRR R SRR P TR T

13. Type of Report and
Pariod Covered
: - . Raitruad Accdent Report
12. Sponsoring Agency Name and Address May 12, 1988 through
- shgenay res May 25, 1989
NATIONAL TRANSPORTATION SAFETY BOARD s
Washington, D C 20594 14. Spunsoring Agency Code

5. Supplementary NOtes

{pmansscrsns

16. Absiract

Thes report explarns the deraiiment of a Southern Pacifsi¢ reight train on May 12, 1989, and the
subsequent rupture of & Calogv petroleum pipetir 2 on May 25, 1989, 1t San Bernardino, Calitornia
The safety 1ssues diicussed in the report are tran weight, iocemotive brak €3, comumumications,
traning, operating procedures, wredkage deanng, pipeline surveiflance, pipeing integnity, an.
pipehng check valves Recommendations addressing these ssues were rrade 10 the Southern Pacihic
Transportation Company, the Lalnev Pipe Line Company, the Federat Ralroad Adrirsstration, the
Associaiion of American Railruads, the City of San Bernacding, the Research and Sjsecial Programs
Adnvrusirating, the National Assaciation of Counties, and the National League of Citses.

bt SIS e S

TP

e e, P

18. Dustribution $tatemat

This document s avalable to the
public through the National
Techrmcal Information Service,
springfield, Viegirna 22161

17. Kay Words

L i ¢t e e BB Pt 8 @ ke A i i AT R B 1 Py bR B o AT R e ot

st o i s} e it

19. Security Classificauon 0. Security Classitication 21. Wo. of Pages Tzz. Price
{of thig repurl) (of this page)
UNCLASSIFIED UNCLASSIFIED AT Ae

WYSH Eorm 17652 (Rev A8 77 T




e e S RRY

CONTERTS

gﬁﬁmzvt mv.‘QG'.!I.‘I'Q..ﬁ"l&l.“.l"II.‘.?‘I!Q’.0.0.I..’I’.COblﬂi(! Vi

INVESTISATION
Events Preceding the Train Derailment.... .o iviivienineniiiiiineieny
Loading of HOPPer CArsS. . ... cocteiusaiaiiiiivcoiarsssnstnonsnonnany
Preparing the Shipper’s Bil) of Lading.........covvveniiniinineen,
Activities of Extra 7551 Cast. .. iiicaiiiarroneinrrnreareeneniianins
Activities of Helper Unft. ..o iiinirinanaieseeaerananss
Movement of Extra 7951 Fast from Oban to Hidand............0vvvenvr
Thie Train Deratlment.....ovorveniimnisreatussssasruscossssnsssssatsassasns
Emergency Response %0 Train Devatlment.............c.e0e RN
Wreckage Clearance/Pipeline Surveiliance Operations
Following the Tratn Devailment.......o.c.vevieavnniannnn
May 12, 1989, ... . oo iiriiivneiiinny Ceve e
May 13, 1989, . ...t
May 14, 1989, . ... i RO
May 15 and 16, 1989............... ... o
May 17, 18, and 19, 1989.............
Events Preceding the Pipeline Rupture......
Pipeline Rupture.......oooviivnniannenes
pipeline Operations on May 25, 1389,
Hitnesses’ Ohservations.............
Emarﬁency Response to Pipeline Rupture..
Pipeiine Surveillance Operations.........
InJuries. . oo conrnonenniaeananeens .
DaMAGRS . .. occ vt .
Train Derailment......... e
pipeline Ruptuvre..........
Damage to the Pipeline..
Track and Signal Information.
Track., . oneeevvrrenonanes
Signals.......ccovviiesn
Train Iniormation......oooovanns . :
Locomotive Undts............ . Ceerrevnane
Hopper Cars. .. oovirire i iiiiaieiinresns
Mochantcal Information. ... ..o e iiiniiiiiinsns
Use of Dynamic Brakes........ . ooviiniiiianineenny
Maintenance Reports and Reporting of Defective
Locomotive URits. ... .. iviriviiivnnnrneronrosnssenns
Recovering Mwnamic Brakes.... ...
FRA’s Pasition Regarding Functioning Dynamic Brakes,
Sguthern Pacific’s Method of Operation..............o0een
Aivr Brake Rules and Timetable Instructions..........
Comminication Batween Head-end and Helper Engineers.
Tonndye Information for Cars......ocovvviniiiinnennns

A BN e Bt T v

b LS AR S R R S R s

TR AR A L e B S

iy

by

g

s B

i

P T g e PP ca . U .-
S R SR R AR v LT b Lo e b AT e e T s

%
%



The Catnev Plpeline. . ... i ittt i iiie it cessannannsnanan
Deseription.. ... ciiirii i i e e
Check Valves. ... it iiiiiiiioicniioncnsnvnoranas
Block Valves. ... oot iiasaaranas
Dispatch Center. ....oiiiiiiiieiiirrennnverainsss
Emergency Response Manual..........cocvviinninsan

Personnel Information........vvivvieroiiiiniiiianianas
Dperating Crew of Extra 7651 tast............... .
Dther Southern Pacific Persomnel..................ut.
Calnev Pipeline Dispateher. ... iviiat iiiiiuniene,

Southarn Pacific Training Programs.........oooivvevinninnnn
Ergineer Training Program.......coviiiivnirnnerenneans
Dispatcher Training Program.......ovivviiieiiinininns
Clerk Training Program .......ccoiiiieiiinnnrnneaians

Calney Pir line Dispatcher Training Program..............,

Souihern ¢ ific Management Oversight of Tvain Operations,

Industry ¥.peline Standards and Federal Regulations.......

Oversight of Calnev Pipeline Operations...................

Meteorological Information. ... ... ittt iiierineniannns

Medical and Pathological Information............

Train Oerailment . ... ... oo oo,
Pipaline Rupture. ...... .ot erinnenons

Toxicotogical Information........... ... ... ... ..

Southern Pacific’s Physical Examination Policy...

Tests and ReSBAYCh. ... .vi vt ien i csnraasernnsn
Fvent ReCorders. . ...o.eiivniiivinriinannnns
Train Dynamics Analyzer Buns.............ven
Instrumented Brake Shoe Tests...............

Train Vibration Study....... ..o,
Soil Inspectlion Peport.... e e ey
N@ta11urgirai Testing. ... oo iiienererannoen
Simulation of Excavating Equipment Operations.........

Other information......... . e

Train Movements Following the Train Dera11want and
Preceding the Pipeline Rupture..........ocoviviia..,
Aureement Between the Southern Pacific and the
City of San Bernardino Following the Train Devailment. ...
Development of Land Adjacent fo the
Southern Pacific Railvroad and the Calnev Pipeline.....
Disaster Preparedness. .. oo irivnenes
Train Derailments over Pipelines...........

AHALYSIES

General, . cviveiiiiiiiaiin e, e e

The Train Deraiiment.... : . D i e
Axtes of Dynamic Brakes. ... .. ittt iei i iinenne. s
Trat L ing JOBRg . s it ittt et e e et e e
Operation of Extra 7551 East Down the 2.2 Percent brade....
PDergilnent Spead..........0vh i, e e

O 1T e Y A L

Testing Dynamic Brakes....... . e




%‘E&?!&mmamm;ﬁ;m&-u-.,;-:.:, S LR TR IR nuiaa e

ii:vent liecardersn|!CDQQCOOOQ.!«l!.'"ll“.‘tlbl'.?‘lli‘ﬂ.l'.‘

hompater-Generated Tonnage Profile Information..............
hynamic Brake/Emergency Interlock......oo.iivaiiiiieiininnn
Repovting Defective Conditicns on Locomotives...............
Training Program for Engineers.........oiiieiiiiiniiiinenne.
Southern Pacific Training Program for Yard Clerks...........
Southern Pacific Management Oversight of Train Operations...
The Pipeline RUPLUre. ... vt i vriev e ii i iienansessne,
femoval of the Train Wreckage....coovenencunnarnenssy
Removal of Trona From (ver the Pipeline................
Excavation and Inspection of the Pipeline.............
Removal of Trona From the Derailment Area... .
Adequacy of Calnaev’s Inspection of the Pipeline
FolYowing the Train Derailment............. ...
The Timing c¢f the Pipeline Rupture................
Calnav Pipeline Monitoring System. Cie e
Shutdown of Failed Pipeline. ..............
Check Valves. . v niiiirarvivoaanoass
Remotely Operated Valves............ooveves
Federal Regulations.........c.ovveivnnnn
Fnhancing Public Safety Near Railroads and Pi
Survival AspectsS. .. e i e
Emergency ROSPONSR. cuuvniriuiiieenrreorsrseerioncasons
Medical and Toxicnlogical Faclors.........oovvvivnnien

Southern Pacific’s Physical Ixantination Palicy.....

e € b s b BTSSR ;.:.i%:mtﬁu@ig‘:;zigmg%%;img;ﬁ%ﬁ;' posr pabosibute L iiiiihie

CONCLUSIONS
Findings..
Probable Cause...

RECOMMENDATIONS. ......

APPERDIKES
Appendix A--Investigation and Hearing...............
Appendiy B--Pevsonnel Informat on .
Appendix C--Bill of Lading Informaiion.. e
Appendix D--Tonnage Profile «f Extra 7051 tast....
Appendix E--0PS Hazardous Facility Order and

Subsequent Amended Ovdirs.. ... oo i
Appendix F--Assessment of Damages to Residences and Properiy.
Appendix G--FRA Letter Regarding Functioning Dynamic Brakes..
Appendix H--Southern Pacific Timetable Instructions

(Maximum Yens per Operativ. Brake).............
Appendix I--Selected Provisicns of ASA Code B31.4..... .
Appendix J--Pertinent Provisions of 49 CER Part 185..........
fppendix K--Pertinent Provisions of 4% CFR Part 192.............
fwoendix L--Alert Bulletin lssued hy RSPA on November 132, 1989. ...
Appendix M--Stripcharts From Event Recorders of Exira 7551 East..
Appendix N--Report of Converse Consultants..................
Appendix --Agreement Between the Southern Pacific and

the City of San Bernardine..........

v




EXECUTIVE SUMMARY

About 7:36 a.m., Pacific daylight time, on Hay 12, 1989, Southern
Pacific Ifransportation Company freight train 1-MJLBP-111, which consisted of
a four-unit locomotive en the head end of the train, 69 hopper cars loaded
with trona, and a two-unit helper Yocomotive on the rear of the train,
derailed at milepost 486.8, in San Bernardino, California. The entire train
was destroyed as a vesult of the derailment. Seven homes located in the
adjacent neighbornood 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 trair 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. lLocal
officials evacuated homes in the surrounding area because of a concern that &
14-inch pipeline owned by the Calnev Pipe Line Company, which was
transporting gasoline and was located under the wreckage, may have heen
Jdamaged 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 ld4-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. Eieven homes in the adjacent neighborhood were destroyed, 3
received moderate fire and smoke domage, and 3 received smoke damage only.
In addition, 21 motor vehicles were destroyed. Residents within a four-bleck
area of the rupture were evacuated by local officials.

Total damages as a resuit of the train derailment and pipeline rupture
exceeded $ 14 million,

The major safety issues include:
Rallroad

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

tive dispatching of loconoiives without operable dynamic
brakes on mountain gradients;

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

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

changes in operating procedures made by Southern Pacific
at'ter the accident;

Pipeline

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

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

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

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 liquid
pipelines,

The National Transportation Safety Board determined that the probabie
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 inadequate direction to the head-end
engénear on the allowable speed and brake pipe reduction down the 2.2-percent
grade.

R R At ..

The Natiopal Trarsportation Safety Board determined that the probable
case of the pipeline rupture on May 25, 1989, was the inadequate testing and
inspection of the pipeline Tollowing the deraitment that failed te deiect
damage to the pipe by earth-moving ecuipment. Contributing to the cause of
the pipeline rupture was the severity of the train derailment that resuited
in extensive wreckage and commodity removal cperations. Contributling to the
severity of the damage vestlting from substantial product release was
Calnev’s failure to inspect and test check valves to determine that they
functioned properly, particularly after ihe irain derailment.

oo r g St Fidan KA R pie il dweifoet

As a vesult of iits investigation, the Safety Board issued safety
recommendations to the Southern Pacific Transporiation Company, the Catnev
Pipe Line Company, Llhe Federal Rallroad Administration, the Association of
American Railreads, the City of San Bernardino, the PResearch and Special
Programs Administration, the National Association of Counties, and the
National League of Cities, The Safety Board also reiterated safety
recommendations to the Research and Special Programs Administration and the
rederal Railroad Administration.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON D.C. 20534
RAILROAD ACCIDENT REPORY
DERAILMENT OF SOUTHERN PACIFIC TRANSPORTATION COMPANY
FREIGHT TRAIN ON MAY 12, 1989, AND SUBSEQUENT
RUPTURE OF CALNEV PETROLEUM PIPELINE OM MAY 25, 1989
AT SAN BERRARDINO, CALIFURWIA

INVESTIGATXON

Tk

Events Preceding the Train Derailment

Londing _of Hopper Cars.--The Lake Minerals Corporation, an Owens lLake,
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 Toaded 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.

e e Bk A FIRA S S R Y
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Bacause 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 trena 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 frent-
end loader to measure the amount of material that was being loaded inte 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 loading 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." Tn 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 handie the trona if we had excess material and
the vessel was loaded, We would have had to dump 3t on the ground and haul
it back...and we wanted to avoid that at all costs.”

crawmy

' A raw material composed of sodium carbonate, sodium bicarbonate, and
water. It is & source for soda ash, pure sodium carbonate, and is used in
the menutacture of fertilizer,
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Becaus 2 the rail facility at Rosamond would not accummodate A9 cars, on
May 6, Ma, 6, and May ¢, 1989, the SP moved 22, 15, and 22 Tloadad cars,
respectively, from Rosamond to a side track at Fleta (figure 1), After the
cars wera loaded, yard clerks at Mojave "released” the cars by changing the
status of each zar from an "empty" to a "load,“? in SP’s computer system.
The computer process required, at the time ihe 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 file?
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. ({Vhe
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 Tight (empty) weight of toe 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 waight 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 vard clerks further indicated that estimated weights supplied when cars
were released were routinely overvidden by shipper weights at later dates,
and that they had no rcason to believe that it woula not be done in this
instance. One of the yard clerks, who had worked in that capacity for
17 years with the °P and whu estimated the weights of the 15 cars moved on

May 6, stated that it was importani to estimate as ctosely 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 vard
clerks that indicated the actual weight of trona (or any other commedity).

Preparing _the Shipper’s  Bill _of lLading.--On May 6, 1989, 1iue
superintendent of Lake Minerals Corporaticn submitied a bill of lading for
the 69 cars loaded with truna to a shipping clerk at the SP’'s yard office at
Mojave. The bill of lading (appendix €} 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 hy
both the shipping clerk and the supevintendent. The superintendent
testified that it was an oversight that he did nct provide the wnighis on The
biti of lading. He stated, "There was nu quesiion 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

A L ATy s I € Fe VAR P, D )4 VRIS 4 AR AR ik ekt TR

2 Ihe purpose in freleasing® eor changing the status of a car {8 to

release the customer (in this cese Lake Mincrals) from the per diem charge
for holding emptly casrs.

3 gouthera Pacific’s ceomputer systen is composed of varjous files
including a cor file and a waybiltt file. Additional discussion occurs undar
Method of Operntion,
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¢hat the SP billing office in Los Angeles would require that a weight be
chown on the shipper’s bit) of lading. He stated ithat he attempted to
contact Lake Hinerals Corporation to inguive about the weights of the cars
but was unable to obtain the company's telephonc number.  Based on his
experience working for the vailvoad, he then ostimaied the weight of the
product to be 60 tons per cay and wrote the figure of 120,000 pounds per car
on the i1l of lading (appendix C). He testified, "...1 figured these cars
were {ighter than cement cavs and 1 knew cemenl cars were 75 tons, s9 my
estimated weight was 60 toms and 1 entered it." The shipping clerk did et
indicote on the bill of tading that the wrioht listed was an estimated
weight. After writing the figure of 120,000 pounds per car on the bill of
Tading, 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. Thare was
no aocumentation available to the shipping clerk that indicated the actual
weight of trona (or any other commodity) or outlined the procedures to foilow
when the shipper did not provide weights on the bill of Jading.  The
superintendent of Lake Minerals testified that he believed the weight of
200,000 pounds per car had bnen written on the bill of lading for the first
shipment of trona.

Upon receipt of the document in the Los Angeles office, a billing ~lerk
entered the bill of lading information into SP’s computer system;
information that would later be used to prepare the train (tonnage) profile.*
According to SP’. 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 thal if the first method is
used, weight information will be entered inio 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 previousiy entered into the
car File of the computer svstem by the yard cierks would be overviuaden by the
weights entered by the billing clerk. The billing clerk in Los Angeles on
May 6, 1989, wused the first method for entering the bill of lading
information. There was no indication on the document received by the
billing ¢lerk in Los Angeles that the figure of 120,000 pounds per car was an
estimated weight.

4 A document pruvided to the traincrew that indicates, among othes
{nformation, the tonnage of the train.

5 1n a unit train, all the cars are carrying <the same product; for
csomple, & unit coal train,
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fctivities _of Extrs 7851 East.--Al §:00 p.w., on May 11, 1989, the chief
seain dispaicher on futy at tlos fngeles, California, telephoned a yard clerk
at Mujave {see figure 1) and informed him of plans to operate a train to haul
the 69 cars of trona from Fleta to Mest Colton, near ios Angeles. At
9:00 p.m. that evening, a iraincrew consisting of a ‘loucemotive engineer, a
conductor, and a brakeman reported for duty at SP’s yard office in
gakersfinid, California. AL 9:15 p.m. while in che Bakersfield yard office,
the conductor telephoned the yard clerk at Mojave and was told about the
crew’s assignment to operate SP train HILBP1-11 (designated Extra 7551 East)
out of Mojave to hauil 95 cavs of trous, The crewnembers were transported in
a company van from Bakersfield to Mojave where they arrived and entered tne
yerd office at aboul 10:30 p.m. The crew picked up a clearance form, train
orders, train 1ist, and tonnage profile (the latter document is generated by
the SP computer system and based, in part, on information in the car file)
(appendix 0}, and departed the office. The documents provided to the crew
indicated that the train consisted of 69 lozded cars with a trailing lonnage
of 6,151 tons. The engineer testifiad 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 locomotive 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
Jocomotive unit at Palmdsle Two (figure 1) to help in ascending the
2.7 percent grade to Hiland.

After departing the office, the crew proceaded to the yard to check out
the three-unit locomotive consist. Between 11:60 p.m. and 11:30 p.m., the
cenductor called the yard clerk and informed him that locomotive unit SP 7551
vas "dead-in-consist® and could not be started. The engineer testified that
the crew attempted to determine the reason the unit would not start hut was
unsuccesaful, The yaré c¢lerk instructed the crew to use another unit
(sp 8278) that was in the yard next to the three-unit consist. The vard
clerk ihen informed the assistant chief dispatcher, who had come on duty in
Los Augeles 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 rould not take the 69 loaded
hopper cars farther than Denis (see figure 1), and so he decided to alier tho
plan to supply locomotive power for Extra 7551 East that had been arranged by
the dispatcher on the previous shift. Rather than have the crew pick up an
additional locomotive unit at Paimdale Two, the assistant chief dispatcher
arranged for a helper locomot ive to move toward Mojave, meet Exira 7551 East
at Oban, and assist the train up the ascending grade te Hiland and through
the Cajon Pass.® The assistant chief dispatcher testified thai e made this
decision based on his belief that the tonnage of Extra 7551 East was sdout
8,900 tons, a figure that he calculated based on his experience with the
product. He further tastified that even though he had a copy of a yard 1ist
prepared by the yard cierks 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 placad tn the computer system, According to his testimony,
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he determined the pumber of locomotive units that would be neeced to move the
train uvp the grade based on the 8,900 tons. He tostified also that he had
naver previously recalculated the tonnage of a train to determine the number
of locumotivas that would be needed. He stated that he further believed that
the crew had been provided with an upgraded weight reflecting the figure of
8,800 tons. He did not conmunicate with the crew nor did he use the computer
systen, which was available to him at his desk in Los Angeles, to deiermine
the tonnage figure that hud been provided to the Crew.

After conducting an initial terminal air brake test,” the crew of Extra
7551 East departed Wojave yard (MP 381.3) ab 12:15 a.m., on #May 12, 2n route
to Fleta (MP 384.4) with a locomotive consisting of units SP 8278, S¥ 7531,
SP 7549, and SP 9340 configured in that order from east to west. (The
engincer 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 locatiorn to clear the main track for traffic.  According to the
engineer, Extra 7551 East arrived at Ansel ar 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 iead 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 cCrew
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 Vigure 2}, coupie their units to that
end of the 69 hopper cars, return westbound to Mojave yard, reposition their
Jocomotives units at that location, und then continug their eastbound train
movement. The engineer testified that before departing Fleta, the train line
pressure was charged but an 2ir brazke test was aot conducted. The engineer
stated that while operating from unit S# 9340 on the return trip to Mojave,
the dynamic brakes? were intermitient: "It wouid lcad and then the dynamics
would drop out on the unit.® (Additional discussion occurs under Mechanical
Information.) The engineer testified that after the Tocmwotive consist was
repositioned and coupled to the cars in Mojave yard, a test for leakage of
the train line pressure and an {nitial terminal air brake test weve
performed. According to the engineer, none of the crewmembers exprossed
concern about the tests. After waitting for an inbound train to clear the
main track, Extra 7551 East departed Mojave at about 3+3% a.m. with the
engineer operating the train from the lead unit, SP 8278. The conductor was
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7 The SP air bBrake rules require that Uthe trawvn #ir bBrokeq he tested
before the train departe its initial terminsl.

3 train designation is bssed on the number of the tead (ocomotlive unit,
Even though wunit £p 8270 was the lead wunit in they locomative tonsist, the
trafin designation remesimed Eatre /3% Hest,
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d pynamic braking fs an electrical wmearns usrd o ronvert some of the
energy et 8 moving locomotive into an #ifestive retarding foree,
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ceated in the cab across from ths 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, 3P 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 awail a westbound train that was being assisted by
s halper 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 Iz, 1989, an SP crew,
consisting of a locomotive engineer and brakeman, reported for duty at Vest
Colton yard. The crew was transported in a company van from the Mest Colton
yard to Dike (MP 481) ({see figure 1), arriving at that location 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 {hersinafter
referred 1o 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 MWest, 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
novement 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 Lhe helper engineer to couple the helper locomotive onto the rear
of an eastbound train, Extra 7551 East, that was waiting in & siding at that
location for helper sevvice through the Cajon Pass.

The helper engineer testified that he did not receive a1y 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 ke 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 veceive that information. He stated further that for the
territory over which he normally operated, he usually received that
information, and that if he did not, he would request it.

Movement of Pxtra 7651 East From Oban to Hiland.--After the helper
engineer radioed the head-end engineer and informed him that the helper
locomotive was coupled onto the rear of Extra 7551 East, an aivbrake 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 The method for positively devermining §f dynamic brakes are operating
is by vbserving the amperage resding in each locomotive unit, See Hechanical
information for additional discussion.
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informed Lhe head-end engineer, by radio, that the trailing units had clieared
tha stding. The helper _en%‘ineer zestified that his locomotive was in the
eighth throttle notch (Ffull throttlie) before entering onto the mainline. The
head-end enginesr and the conductor wers still on the lead unit, SP 8278, and
tha head-end brakeman remained on the thira wunit, 5P 7549. The helper
engineer and the helper brakeman were located in the trailing unit, SP 1443,
of the helper consist. The helper engineer stated thal the trip from Dban to
Hitand {MP 463) was uneveniful.

Tha Trals Derailment

Testimony indicates that there was no communication between the head-end
gngineer and the helper engineer from the time Extra 7551 East left the
siding at Oban until about 7:03 a.m. when the head-end engineer was cresting
the hi1l at Wiland. The head-end engineer stated thal he crested the K1l at
Hiland (MP 463) at 25 mph or § mph below the sr.ed he beliaved 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
Srakes 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
angineer 1f he had "...al1 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 te 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 1o relay that
information to the road enginesr, certainly not the irafm dispatcher." 5P
had no requirement that the dispatcher record or disseminate this
information.

ks the train continued descending the hill, the speed of the train
incrzased 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 & short time and then began to incvease. He
then increased the brake pipe pressure reguction to about 14 psi. He
continued Lo increase the brake pipe prossure reduction gradually. fach time
he reduced the brake pipe pressure, the irain’s speed would slow slightly and
then i1t 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 {nvestigators, “As you’'re coming down Canyon [MP 469],
there are & Tew places there where it [the train] wiil run on you, meaning
that it’s Yess curvy...you no longer had that resistance of the curves so the
train will pick up a little speed, but | was compensating fine." As the
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train entered straight track, avousd WP 477, the speed of the train
jncreased, and the engineer began increasing the brake pipe pressure
reduction. He stated, "1 kept waiting for it [the train] to settie down....l
was already up o 20 pounds. How 1 knew that was probably enough when that
train shosld start bogging [slewing] down."  According to the heud-end
enginser, he ihen went to a full sarvice veductien (26 psi). e stated
further, “When ) made & fuli service and it wasn’'t slowing down, we real ized
that...this train wasn’t going to stop." About 7:30 a.m., based on the
raadout of the avemi recorder, as the train speed reiched 45 mph, the helper
enginger, without comiunlcating with the head ond enjineer, placed the train
brakes 1in emargency. According te the helper engineer, he did not
commnicate to tha head-end engineer thah he was going to place the train
brakes; in emergency because “at that point there ‘'sight have been something
wrotg up there and the speed we were going, corveciive action had to he taken
and soon....° He further stated that he did net believe that communication
prior to that time was necessary because by observing the brake pipe gauge on
the rear end, he could tell vhat the head-end engineer was attempting to take
corrective action. Jccording to the head-end enginecr, after the helper
engineer placed the train brakes into emergency, he placed hs brake vaive in
emergency and the train then began to “"surve.™  According to 5P, ts
locomotives are designed so that when the train braxes are placed in
emercency, the dynamic brakes are pneumatical?. blocked out; both engingers
tostified that they were aware of this feature., The head-end engineer stated
that when the train brakes were placed in emergency he belleved there were no
longer any options available for controlling Lhe speed of the triin,

A motorist who routinely travels on & highway that perallels 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, whe estimated that
the highway was about 1/4 to 1/2 mile from the tracks, aiso testified that
the train was engulfed in what she assumud to be smoke, which she described
as 1ight blue in coler. The helper brakiman testified that after the helper
engineer placed the brakes in emergency, he observed smoke coming from
underneath the train. The head-end engineer also testiffed 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 realiied the
train was not slowing, he tmshructed 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 attempl was made to contact the Saugus
dispatcher but was not successful. At 7:33:48, the conductor contacted the
assistant generval yard master at West Colton and informed him, “We have a
s1ight problem. [ don’t know if we can get this train stopped, We're coming
out of Dike [MP 481]." The helpar engineer tcstified that when he overheard
the radlo transmission to the West Colton yard, he did not believe that the
message conveyed the seriousness of the problem and that "1 got on there andl
! calied Mayday Mayday to clear the radio waves." He further stated that
because the train speed was vapidiy increasing, he positioned himself on the
fioor behind the control stand with hls back and head braced against the back
panel and his feet braced agatnst the contrul stand. He stated that he had
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the vadio in his hand, was calling out the speeds and was attempting to cail
somebody, and that he vomembery "calling out the speed when we hit ninety."
The helper brakeman stated that he remained in kis seat. The transcript of
the dispatcher’s vadie Tog imdicates that at 7:3/:05 the following message
wias transmitted: “Mayday! Mayvay! 74951, West Celton-AGYM fassistant generil
yard master], we've daing 90 miles per hour, nime zero, out of control, won't
be zble to stop ti11 we Wit Colton.” The head-end enninger stated that after
the conductor called West Coltom, “there was nothing jeft to do.* He further
stated that he and the conductor vemalned in their scats and that be believed
thee speed of the train reached 160 mph. He stated, "The spacdometer only
went to 80, bul it was way past that....It was as far as it could go."

Ac Extra 7551 £ast approached WP 486.6 and entercd a 4-degree right-hand
curve, the entire train deratled to the outside of the curve; many of the
cars crashed intoc a netghborhoud of houses adjacent tu the railroad right-of-
way {figuves 3 and 4).

The dispatcher’s radio log indicated that & call from Extra 7551 East
stating that the whale train was on the ground was received at 7:37:55, The
helper engineer testified that he made the radio transmissien after the
derailment and that because he had vreceived no communication from the head
end, he instructed the helper brakewan 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 appreaching California Street,
observed what they stated appsaced to be a large flash of light and & Targe
cloud of dust come from the area of Hightand Avenue and west of Macy Street.
They continued westbound on Highland Avenue, and &s ihey drove past Macy
Stroet, thay observed that an $¥ train had derailed snd had crashed into
~evaral houses on Duffy Strest. One of the detectives used his police radio
to advise his dispatcher of the situation and to request emergency
personnel. Thay parked their wehicle on the north sige of Highiand Avenue
and ran up the railrvoad lTevee'! to evaluate the damage. Several other people
had also stopped their vehicies and ran up the leve:.

A Southern California Gas (ompany wwployee stated that he and another
gas cempany ewployee were sbout 100 yavds west of Highland Avenue when they
obierved the train derat) at a kigh rate of speed. MHe further stated that he
immediately ron to tha site of the devailment and, along with other
unidentified people, helped the engineer who was attemplting to pull himself
out of the lead Jocomotive unit. According to the gas cowpany employee, lhe
engineer began looking for his “partner” (who was later identiffed as the
conductor) whom he found fatally fnjured in the same lead Tecomotive unit,
After they halped lay the engincer next to a fonce in the rear yard of 2304
Duffy Street to await the arrival of emergency personnel, the gas company
employees began shoveling divt around one of the locomotives in an attempt to
prevent the spillad diesel fuel from spreading, They then began shutting
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" A this Llocation, the raflroad tracks ere consvructad ntop a 20« te
29-foot-high cobsnbment (ievan).
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off gas lines to the houses that were damaged in the deraiiment. According
to one of the gas company employees, there were no fires associated with the
spilled fuel oil or the broken gas iines.

Emer yency Response to Train Derailment

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

The San Bernardino battalion chief’s un't was the first fire department
unit to arrive at the derailment site about 7:48 a.w. The hattalion chief
stated that in addition to cbserving the derailed freight train and damaged
houses, he noted thal a white powdery substance that had been dumped by the
train when it derailed was piled over the entire wreckage site. e 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.'?  The battalion chief
stated that he was aware that a pipeline was in the area of the derailment
but was uncertain of its iocation at that time.

Police units began arriving also abont 7:48 a.m. and began setting up
road blocks, evacuating occ. .ed houses, and handliing 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 Tocations around the accident site. About 7:55 a.m.,
fire department personnel began a house-tc-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 chiidren who resided at
2348 Duffy Street were missing. A second search began and about 8:25 a.m.,
the firsl child was Ffound 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 infoymed 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 vesult of the
battalion chief’s initial request for additionai assistance. The incident
commander subsequently established a command post at the Coruer of Donald and
Nuffy 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

2 s

2 4 14-inch liquid petroleum pipeiine, operanted by Calnev Pipe Line
Company, was buried in the S§P’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 {DES) that identifiod the product as sodium carbonate.

About 10:40 a.m,, the search team was nctified that a third person was
reported missing at 2326 Duffy Street. Because of the total destruction of
the house and the unsiable condition of the train cars that were piled up in
the area, search and rescue efferts 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.

Represantatives from the California OES, which was notified of the
accident at 7:45 a.m., through the San Bernardinc County Communications
Center, arrived on scene about 9:15 a.m., veportea io the command post and
offered assistance. About 10:15 a.m., OES arranged for two scenting <ogs
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 commandar about the ongoing search and rescue afforts.

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 57 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 Strent between 4:20 p.w. 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 locomoiive unit. After removal of debris, the head-end
brakeman was found dead in ilhat unit about 3:03 a.m., May 13. The dogs
worked until about midnight, examining all affecied 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 atout 8:43 a.m. At that time,
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representatives of the Red Cross responded to the scene wihere they met with
the incident commander and were directed to prepare a shelier for 50 to i00
persons. The Red Cross Disaster Coordinator then contacted the Rer (ross
chapter office and requested additional personnel and Togistical support. A
temporary shelter was prepared at the local Job Corps building, a mobile
canteen/kitchen was established at the accident site, and damage assessment
teams were sent to the scene. The Executive Director for the San Bernardino
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 Deraiiment

May 12, 198%.--When Calnev’'s manager of engineering received information
reqarding the train devailment, he radioced Calnev’'s Colton terminal, about
6 1/2 wiles 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, leaving a residual pressure of 1,128 psig at
Coiton. The manager of engineering then notified Calnev’s manager of
operations and the maintenance superintendent of the train derailment; all
thres individuais 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 devailment site, it was obvious the
pipeline could have been damaged because the pipeline was under a porticn of
the wreckage, "...most notably a Tocomotive that came to rest inverted
directly over the pipelire" (figure 4).  According to the manager of
operations, their concerr 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 location.
According to Calinev personnel, the derailment prevented Calnev from accessing
the pipeline and performing any inspections of the pipeline in that location
at that time. Calnev’'s activities during 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, Cainev wanted to reduce
further the pressure in the pipeline in the area of the derailment.
According to the maintenance superintendent, "What we {deally were going to
accomplish was to vemove all of the product from the pipeline under the
de;ai]me?t area. As events proceeded, it was determined that that was
unfeasible.’

At 11:3¢ a.m., a foreman for Arizona Pipeline Company,'3 permanently
assigned to work on Cainev projects, arrived on site to assist Calnev
personael 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 deraiment site), install a fitting for the purpose of tapping

13 & contract company {rather than a pipeline operating compeny, such as
talnev) that specielizes in the installation, maintenance, and repair of

underground tines.
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@ hole into the pipeline, &nd withdraw product at that Tocation. Accordimg
to the Calnev maintenance superinisndent, they were aware, by referring o
company pipeline maps, that a check valve was installed in the pipeline
immediately north (upstream) of the derailment site at pipeline milepost
(MP) 6.9'% (figure 5). Calnev officials stated that they believed that
removal of product from the pipeline at the Yocation 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 derailuent area. Further
removal of preduct would then reduce the pressure in the pipeline in the
derailment area. After excavating at the location south of Highland Avenue,
Calnov officials determined that the location was nol Suitabie for Lapping
the pipe because the pipe was buried in the ground at a depth of i4 feet and
was inside a steel casing, Calnev officials then mcoved their activities to
the Colton terminal where a 2-inch fitting with a 1 1/4-inch opening was
instalied on the 14-inch pipeline, and they subsequently began withdrawing
praduct from the pipeline at that Yocation,

L TAL S SR RO S T

According to C(alnev's maintenance superintendent, after about 120
barvels of product were removed from the pipeline (and loaded inte a vacuum
truck), the pressurs was reduced ahout 60 ps.g at the Colion pump station
(MP 0.0) and at Cajon Pass (MP 25.7).'% Because the pipeline pressure had
been reduced by an wequal amount on both sides of the check valve at MP 6.9,
Calnev personnel determined that they had not been successful in seating
{closing) the check vaive at that location and, consequently, had not been
successful in isolating the pipeline in the area of the deraiiment. The
equal veduction in pressure also indicated that the check valves at MP 14.9
and MP 19.2 had not seated.

TR e G

Believing that they had been unable to withdraw product at a vate
adequate 1o fnduce product backflow szufficient 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 $ruck 1oad
of product (120 barvels) was then withdrawn and comparable results were
observed--an equal reduction in pressure on buth 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. Cailnev’s maintenance superintendeat staled thai he then recommended
that additional pressure reduction could be achieved by closing the block
valve at the Cajon Pass pump statfon. After the biock vaive was closed, a
third vacuum truck load of product (120 bLarrels) was withdrawn from the
pipeline and a 200-psig reduction in pressure was achieved. Once again,
however, the pressure readings at the {ajon station and at the Colton station

SR A kbt A B S M

Byt i Gale f R L s iv

et et Br

14 Miloapost numbers Yor the pipolineg do not corvrelate with the milepost
numbers for the railroad.

5 The static pressure in the pipeline varies with the clevation of the
line, Therefore, the prescure reduction, ri . her than the pressuie reading,
was the c¢ritical observation at the twes locations,
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jndicated that the pressure had been reduced by equal amounts, wihich
indicated to Calnev personnel that the check valves stili had not seated,
The 200-psig roduction also indicated that the remaining pressure on the line
wis due to the weight of the liguid and, as the maintenance superintendent
stated, “that additional efforis would be only minimally successful in
reducing the pressure at the Highland Avenue location [derailment sitel,”
because backflow sufficient to seat a 14-inch check valve clapper could not
oe induced by withdrawing product through a 1 1/4-inch opening. As a result,
Calnev suspended activities to veduce further the pressure on the pipeline,
which at 10:00 a.m. on May 32, was 800 psig at Colton, or about 50 percent of
tho maximin operating pressure astablished by Cainev. Accoraing to Caliev's
mavager of operations, Calnev did not at that time consider the possibility
that the check valves were malfunctioning, but believed that the check valves
gﬁd¥§qot close because of the inadequacy of the method used to induce
ackflow.

Meanwhile, SP's division mechanical officer and other SP personnel had
arrived on site and in consultation with Calinev and the incident commander
began discussing plans for removal of the railroad cquipment. According to
the division mechanical officer, “the plan was to remove the cays and in no
way affoct the pipeline.” The plan included cutting a breach (road) in the
railroad levee through which the railroad equipment would be moved to the
othar 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 cdrs were
to be lifted and not dragged over the pipeline, Calnev’s manager of
operations testified that he was aware of an accident in Montclair,
California, in the latter part of 1988, during which wreckage removal
operations possibly caused damage to a pipeline and that he wanted to avoid &
repeat of such an incident. According to Calnev’s manager of operations, he
did not discuss with the Fire Department or 3P al that time what actions
Calnev wiould take to inspect its pipeline after the cars were removed.
Search and rescue operations continued until late in the evening on May 1é,
and efforts to begin removal of the wreckage were delayed until the
following day.

May 13. 1989.--On the morning of May 13, $P vemoved 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 siteé of the breach was determined by a break in the distribution of
wracked cars on the east side of the track (figure 4). OUnce the breach had
been made, two 225-ton ¢rases and several bulldozers and front-end loaders
came through the breach from the west side of the track, crossed over the
pipeline, and were positioned at various points around the wreckage {figures
6 and 7). SP’s division mechanical officer tostified that a lot of the trona
that had spilled from the train way used to cover the ground and ihat with
the trona and the fi11 removed from the levee, there was about 6 to Y feet of
cover over the normal level of the ground in the area through which the
equipment was moved. AL the time the mreach in the levee was made, the exact
depth of the pipeline below natural grade had not been determined. During
the morning of May 12, (alnev personnel used a Tine locator and yellow paint
to mark the lacation of the pipeline throughout the derailment area. Later
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Figure 7.--Equipment used during wrecrage removal,

that morning, with a backhoe and shavels, Calnev pevsonnel dug two holes on
either side of the locomotive engime that came to rest inverted over the
ipeline and determined that the Jepth of the pipeline in that area way
atween 7 and § Feet.

According to the testimony of Calnev's maintenance superintendend amd
P's division sechanical officer, in mmvirn% the cars, the cranes would pick
the cars up and swing them around to the breach in the levee. From that
locution, frunt-end Yoaders would then carry the cars to the west side of the
track {figures B and 9). Testiwony further indicated that equipment
continuously operated through the baul road over the pipeline and that it was
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Figure 9.--Equipment used to move cars to west side of track,

pecessary on many occasions to ve-mark the Yocation of the pipeline with
yellow paint. As Calnev’'s wmaintenance superintendent ‘tastified,
* ..trona...was & vary Vight, lonsely compacted material...once you wmade a
mark on it, 1t would take a very swall amount of activity by heavy equipment
to totally erase that mark.®

$P'v removal of the wrecked cars, which were spread over a large area
and stacked two and three cars high at some locations, centinued throughout
the day. A Calnev representative was on-site to wonitor the oprrations and
to keep SP personnel aware of the lucation of the pipeline. The incident
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soamander Kept fire engines and foam units on alert status with lines charged
whienever » piece of wreckage wis moved from a c¢ritical tacation over the
pipeiine. Calnev’s maintenance superintandent testified that it was his
undevstanding that rowmoval of the wreckage would proceed during daylight
hours only. When SP continued thelir activities after dark, Calnev's
maintonance superintendent notified his supervisor whe then returned te the
stte. After the situaition was discussed with the incident commander and 5P
pursenmel, it was agreed that operations would be discontinued. Aciivities
wilre halted about 11:00 p.wu. that evening. The incident commander stated
that e believed the cooperation exhibitzd by doth Calnev and 5P was
exceptional,

.--Removal of the r&il cars resumed about 6:40 a.». ard
continwed throughout the day. i\gain, a (alnev representative was on site to
monitor the uperations and keep SP personnel aware of the lecabivn of the
pipsline. According to SP's division mechanical officer, tha cars wers
remdved "...in the wmanner in which they had been stiucked...using two hooks
with one crane. We picked them alY stratght up and then movad them out." He
further testified that none of thy cars were dropped !n this process. He
obsorved that debris imcluding cav components, axles, and pieces of rafl
resuined in the avea after the cars were removed; the vistble debris was
ther alse removed from the site. According to Calnav’s maintenance
supsrintendent, 11 appeared that the debris had not penetvated the natural
ground cover, SP's division mechanical officer testified that no contact
with the pipeiine was observed during removal of the debris ind “there was no
rail sticking in the ground.” quipment operators working during the
clearing of the train cars stated that many pieces of heavy construction and
excavation equipment, including front-end loaders, cranes, und bdulldozers
wirked sismultaneously throughout the deriiiment area.

Bay )& and 6. 1989.--Whon activity rasumed on the morning of May 15, $P
began making preparations to move the locomotives; il rail cars had been
removed from the east side of the track. {alnev’s mainlenance superintendent
noled that the troma was scattered in varying depths throughout the area and
over the pipeline %o a point near, but not reaching, the engine {unit
P 7549) that lay inverted over the pipeline near the toe of the railrcad
ewbanksent, To vemove the locomotive units from ithe east side to the west
side, SP personnel used two cranes to 1ift each unit and place it in the
breach wheve one of the cranes, with {he help of a front-end loader, carried
the unit to the apen field on the west side of the tracks. Each time a
lTocomotive unit was moved, it was necessary for one of the cranes to cross
thrsugh the haul road over the pipeline. Calrev porsonnel agreed that the
crand could cross over the pipeline in iLhis location, Calnev’s maintenance
superintendent testified, "I did not see amy activity which [ believed
damaged the pipeline. Any time you are using large pieces of excavating type
aquipment near & pipelfne, you certainly have the potential for danger.”
According to SP's division mechanical officer, whe was ian charge of the
wreckage removal, he did not perform or kmow of any calculations that were
parformed to datermine the stress iwposed on the pineline due to the weight
of the cranes and the cars that were carried across it.




When the locomotive that came to vest inverted over the pipeiine was
removed by SP, Calnev personnel observed that the enfire top of the
Tocomotive had been sheaved off and thab 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
locometive. Using a backhoe equipped with a 24-inch bucket, Cainev personnel
excavated am area aphroximately 80 feet in 'len?th paraliel to and about
2 feet east of the pipe to a depth about 4 inches lower than the depth of the
pipe in the ares. Pipe depith was reported fto have been about & feet at the
southern end of the excavated area and 6 172 to 7 fzet at the northern end.
According to Culnev personnmel, 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 fourd no damage to the coating or to the pipe.

Calrev officials then decided to excavate in an area north of the breach
where, according to Calnev’s manager of operations, "...bulldozers had been
repeatedly going off the end of the haul road" (figure 4, excavation $ 2).
According to the Arizona Pipe Line Company foreman, who performed the
excavation, about 1 foot of pipe length was exposed from the 1 o’clock to
3 o’clock position looking north. When asked 1f 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 anywmore due to cur objective was toc determine
depth and alignment of the pipeline at that time." The depth of the pipe at
this location was determined to be about 7 feet. With respect to the depth
of the pipe, Calnev’s manager of operations testified, "...il was sufficient
to 1whiere I was no longer conceraed about any demage from the bulldozer
activity.”

By late afterncon on May 15, the wreckage had been remaved and SP began
to demolish the houses that had been damaged during the derailment. 5P
planned to close the breach that evening, relay their tracks, and begin
removing the troma on the following day, May 16. According lo Calnev
offictals, 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 stiil unsure of the integrity of the pipeline. 1L 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 pipsline before
then.” Calnev’'s plan was to wove in additional equipment, remove ali of the
trona over the pipeline down to native soil, and excavate and inspect the
pipeline at any Jocation where debris was found and appeared to  have
penatrated the native soil. According to Calnev officiars, 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 tronu on the following
day. According to Ciainev’'s manager of operations, this plan was discussed
with SP officials and the incident commander, and no recommendations or
modifications to the plan were suggestad.




Using a John Deere €908 excavutor and working from south to north,
Calnev began making a path about 8 feet wide through Lhe trona beginning at a
point nsar where the locomotive cam: fo rast inverted aver the pipeline
(fioure 4). According to Calnev’s waintanance 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 vemuved and that as
such as 12 to 16 inches may have been removed at any one point, but that he
5t117 believed that he had plenty of covur over the pipeline.

in making the 8-fool-wide path, Cainev piled the trona that was removed
from over the pipeline to the east of the pipeline at 3 distance, estimated
by Calnev’s manager of operations, to have boen 2 to § feet., e 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 heen as close as
2 feet in that area." |

Calnev’s maintenance superintendent, who supervised the trena removal
activity from about 8:00 p.wm., on May 15, to about 4:00 a.m., on May 16,
testified that several pieces of debris, including portions of truck
assemblies [from a train car] and two pieces of rail--one about 3 feet in
length and one about 10 feet in length--were found during vemoval 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 thal he could not he 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 17 and lot 76
(figure 4, excavations # 3 and 4). For both axcavations, the depth and the
alignment of the pipe were determined hy digoing with hand shovels. A Case
§80C backhoe was then usad to excivate on the east side (Duffy streei side)
of the pipeline.  According to the maintenance superintendent, no damage to
the coating or the pipe was observed.

SP perscnnel had positioned Tights on the railroad levez. According to
Calnev’s maintenance superintendent, even though the lighting cast shadows
n the excavated area from west to east, lighting was not an 1ssue 1in
detersining whether the pipeline had been damaged or in evaluating the depth
of cover over the line. He stated, "I was comfortable with the level of
lighting, and I spent a considerable amount of time in the trench closely
observing the excavation.” He also testified that 1t would have heen
possible to detect the difference between hitting debris with the backhoe and
hitting the pipeline with the backhoe, "...il was never a concern of mine
that we were going to hit the pipeline with the backhoe because we waere
monitoring the depth of rover 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'¢ at
several other locations. At one location where the pipaline was potholed, a
trucl asuembly [rail car] was found to have penetrated the natural soil,

Calnav’s maintenance superintendent marked this location and later advised

Calnev’s managar of operations of the need te perform a more thorough
1ns:&ntion 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 t9 a point where
the breach in the levee had heen made.

The deputy fire chief testified that when he terminated his role as
incident. commander around 10:00 p.m. on May 1%, Calnev's manager of
cperations 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 cperator who
had worked through the night. According to Calnev’s manager of operations,
two additional excavations of the pipeline were performed; he estimated the
first excavation to be near the middle of lot 76 (figure 4, excavation #5),
where the maintenance superintendent earlier had found a truck assembly, and
the second location to 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 pesition leoking 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 location
and 5 feet at the second location.

According to the testimony of Calnev officials and the backhoe
operators, all the excavations weve 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 used to fi11 the vremainder of the
excavations, and that compaction of tha 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 gach location, an &i-foot-tall stake marked at 1-foot intervals was
~7aced on top of the pipe, the top of the stake was surveyed to determine its

o —anh.. a0 iris EOR

18 According to the Arizons Pipe Line Company employee operating the
bacichow, all potholtes were uug manually using shovels. According to Calnev's
maincenance superintendens, "Yhe primary function of a pothole s to
detormine the depth and location of the pipeline. An «xcavetion would be @
lavmer hole, a more complaeatn axcavation where you &re actuatlly attempting to
visually ascertain the condition of the pipeline.”

17 A process hy which vacuum-type excavation equipment makes about &
f.foot-diasmeter hole fram ground level to the top of the pipetine,
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elevation, and the hole was backfilled. Calnev personnel testified that as a
rasult 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 location
and depth of the pipeline when SP began removing the tirona 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 inttially
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 reguest to
expose completely the pipeline prior to resuring operations. The incident
commnander (San Bernardino deputy fire chief) testified he requested that
Catnev fully expose the pipeline in the derailment area. According to
Calnev's manager of operations, such a request was not made by either the
Can Bernardino €ire department or the $P. 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 vrun the inspection instrument through the line because
" the line would have had to have been brought up to full operating
pressure and operated in that state for about 5 days to push [the
instrument] through to the other end." He elaborated that because of the
mountains between Colton and Las Vegas [the end of the line], it would be
necessary to operate at full pressure just to getl the instrument over the
nountains. Calnev’s manager of operations also stated that, "[A] hydrostatic
test would have been performed had there been some doubt as to the integrity
of the pipeline. We found no reason to doubt the integrity of the pipeiine
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 renove 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 trora could then be loaded into trucks. Accerding to the IT
project manager, the front-end loader worked perpendicular to the pipeline
during this operation. ‘

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

) 89.--Removal of the trona continiued throughout the
day on May 17 and 18. Because trona contrasts with the color of the native
seil, 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 leave 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 loaded into trucks. Testimony by equipment
operators further indicated that the smooth-odged 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 Tencing of the area that began during the morning was completed. The
last plece 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 completed 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 ihe site on May 19, he
believed that there were 2 to 3 feet of ground cover over the pipeline. When
asked, "Could 1t 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 Calnev, 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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potentiall:r dangerous situations to the railrnad and its contractor, and to
make certain that the stakes that had earlier been located over the pipeline
remained 1in place. MNo concern was voiced by Calnev during the vemoval
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,
pipelina pressures. When novmal operations resumed on May 16, the pipeline
pressure had increased to 1,667 psig.  Between May 16 and May ¢3, the
pipeline was operated at pressures ranging between 1,690 and 1,060 psig
{normal operating ranges established by Cainev) and was subjected to various
pressure changes during this time. Operaticns during the next couple of days
iggwed only smooth pressure transitions until about J:05 a..'® on May 25,

9,

Pipeline Rupture

pipeline Operations on May 25, 1989.--During the early hours of May 25,
1989, the three 1,000-horsepower {hp) mainline pumps al 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 psiy. The pressure then remained relatively constamt until 8:05 a.m.

At 8:05:25, based on a readout of the information recorded by the
monitoring syctem, 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, Lhe 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 audibie 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

8 jhe monitoring system at the Colton Terminal scans verious pipeline
parameters, including pipeline pressure, at 13-second intervais. Thus, an
event (in this cease, » pressurs reading) way have occurred up to 13 seconds
esrlier then the recorded time (end the (ime cited in the discussion).

19 According to Calnev and OPS officials, the word Yalsrm®* {in the
pipeline industry is not used to denote an emergency situation, but rather a
change Iin opersting conditions,

20 yhe dispatcher acknowledges the alarm by pressing a key on his
computer *erminal 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 testificd 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 “lov: discharge
pressure” color alarm (blue) on the same page. The dispatcher stated iLhat he
believed that the pumps had shut down as a result of a low liquid level in
the storage tank from which he was pumping. He was aware that a similar
situation had been experienced by the dispatcher whom b2 relicved, and the
pumps were eventually restarted. According to the dispatcher, fthe normal
procedure for the condition of & low Viquid level in a storage tank is to
restart the pumps after the suction pressure again returns to normsl.
According to the dispatcher, normal suction pressure is between 26 and
50 psig. The suction pressure vose to 37.1429 psig, and at §:06:02, the
dispatcher commanded the restart of the 100-hp booster pump. At 8:06:11, the
comnand was acknowledyed by the cumputer. At 8:06:22, the computer reporied
the status of the booster pump?! as "off."

At 8:06:53, the dispatcher agqin commanded the computer to start the
booster pump, and at §:06:57, the command was acknowledged. Operating
paraneters were automatically checked and found satisfactory, and the system
attempted to restart wmainline pumps MNos. 2 and 3. At 8:07:09, the computer
acknowledged the command. At 8:07:10, arother low suction pressure
(17.2932 psig) clarm was given to the dispatcher who knowledged the alarm,
and at 8:07:22, mainline pump No. 2 rugistered status "off," as did mainline
pump No. 3 at 8:07:23. Also, at 8:07:23, the suction pressure was
46.1654 psiq 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
acknovledged the command and at 8:08:19, pump No. 3 acknowledged the command,
At 8:08:20, a low suction pressure (20.9023 psig) alarm was provided to the
dispatcher. Pump No. 3 reported status "off" at £:08:32, at which