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RACK IN THF 'NOT-SO' mOD Pin DAYS

(

On December 12, 1939, a section of 26.8 miles of

10" CRUDE OIL pipeline WAS LITERALLY BLOWN OUT OF THE GROUND

IN EIGHT MINUTES TIME WITH EXPLOSIONS OR DETONATIONS RUNNING

This section of line is in ShellUP TO 60 TO 70 per mile,

Pipe Line Corporation's I^icCamey, Texas - Cushing Oklahoma

10", A part of the system that furnished crude oil to

Shell's Wood River, Illinois and East Chicago, Indiana

Refineries, Specifically, the damaged section was between

Archer Station in Texas and Ryan Station in Oklahoma,c
—^>(Show Slide frl - Diagram of line)

^\ PL A/// ~77/jS ^

At the time of the explosions, compressed air was

BEING used to PUSH SCRAPERS TO DISPLACE THE CRUDE OIL IN THE

PIPELINE. This practice, with some variations, had been

used by other organizations in the industry.

Immediately after the disaster, an Investigating

Committee was appointed and sent to the scene to make a

The facts and conclusions presented

here today are, for the most part, those of this committee

AS TAKEN from THEIR OFFICIAL REPORT.

COMPLETE investigation

/
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(  REASmi^EQOILDISPLACEriENT

The reason for displacement of the oil with air

WAS to find and repair external corrosion leaks in the

The soil was extremely dry and leaks in the line

The oil loss was significant

Pipeline

HAD BEEN DIFFICULT TO LOCATE

On MANY OCCASIONS THE OIL WOULD DISAPPEAR INTO THE DRY GROUND

"he DECISION TO USE

AIR TO DISPLACE THE OIL AND TO TEST THE LINE FOR LEAKS WAS

Cl) THE FAILURE OF LOCATING ALL THE LEAKS BY

OTHER STANDARD METHODS TRIEDj C2) THE LACK OF AVAILABLE WATER

The DIFFICULTY AND

WITHOUT EVIDENCE OF A LEAK ON THE SURFACE

BASED UPONJ

TO USE WATER FOR PRESSURING THE LINE.

TIME LIMITATION IN OBTAINING WATER FROM THE BrAZOS OR

Red RIVERS, the only available sources WHERE IT WAS ECONOMICALLY

AVAILABLE; (3) THE EASE OF LOCATING AND DETECTING LEAKS BY

C

USING AIR WHEN THE AIR IS 0D0RI2ED WITH ETHYL MERCAPTAN;

(^) THE EASE OF DETECTING AIR ESCAPING FROM LEAKS BY USING

COST OF OTHER TEST METHODS;

DISPLACEMENT OF OIL BY AIR WAS A

COMMON AND SAFE PRACTICE IN THE OIL PIPELINE INDUSTRY.

AUDIOPHOME; (5) THE DISPROPORTIONATE

AND (6) THE PRESUMPTION THAT

ERDCEDURE

(Show Slide #2 - Go-Devil Scraper)

About two weeks before the air tests,

SCRAPERS WERE RUN IN THE OIL STREAM TO CLEAR TH

Go-Devil" type

E LINE OF DEBRIS



3

r
The first scraper stuck in one section of the line but was freed

BY STRIKING THE LINE WITH A WOODEN SKID, It WAS BELIEVED AN

ACCUMULATION OF DEBRIS HAD STOPPED THE SCRAPER. OTHER SCRAPERS

RAN WITHOUT DELAYS ^

The "air procedure" was started at Baylor Station

AND A 38 MILE SECTION OF THE LINE TO ArCHER STATION WAS AIR

PRESSURED^ OIL VACATED AND LEAKS FOUND AND REPAIRED

PROCEDURE WAS TO INSERT TWO

THE LINE.

THE INSIDE OF THE 10" PIPE

DAMAGED IN THE EXPLOSION.

hard rubber DISC SCRAP

The

ERS INTO

The HARD RUBBER DISCS WERE THE SAME DIAMETER AS

The FOLLOWING SLIDE SHOWS THE ONE

c
(Show Slide ff5 - Rubber Disc Scraper)

Air WAS them forced into THE LINE BACK OF THE SCRAPERS BY FIVE

AIR COMPRESSORS, WITH A CAPACITY TOTALING APPROXIMATELY 600 FEET

OF AIR PER MINUTE AT A MAXIMUM DISCHARGE PRESSURE OF 90~95 PSI

The LUBRICATOR OF ONE THE

MERCAPTAN INTO THE LINE.

COMPRESSORS WAS USED TO FEED ETHYL

As THE AIR COLUMN MOVED THE SCRAPER

THROUGH THE LINE, MAINTENANCE MEN FOLLOWED THEM TO KEEP TRACK OF

As EACH SUCCESSIVE POINT

OF LEAKAGE WAS PASSED, WITH RESULTING LOSS OF AIR, THE SCRAPERS

THEIR POSITION AND TO SEARCH FOR LEAKS

MOVED MORE SLOWLY AND FINALLY STOPPED 27 MILES FROM BaYLOR STATION

AT 10 A,^, December 9. 1939.^'^, -
Eight leaks had been found They were dug out and

Repaired with leak repair clamps, whereupon the scrapers
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Plugging the eight leaks permitted shutdown of

The scrapers
resumed travel,

three of the five

then moved at

Archer Station 38 miles from Baylor on December 10

AIR compressors AT BaYLOR

^1 M.P.H, (double former speed) and reached

The following day the leading scraper was removed

AND REINSERTED IN THE UPSTREAM SIDE OF ArCHER STATION,

HAD further CLEANED THE LINE BY CARRYING INTO THE SCRAPER

It

TRAP AND STRAINERS A LARGE NUMBER OF ROCKS AND METALLIC OBJECTS^

Most of the latter^ largelyAND A substantial AMOUNT OF SLUDGE.

IRON OXIDEj HAD BEEN ROLLED INTO SMALL PELLETS ABOUT THE SIZE OF

BIRD SHOT

TYPE SCRAPER WAS INSERTED AT BaYLOR

December llj and

CRUDE OIL WAS STARTED THROUGH THE LINE IN BACK OF THE SCRAPER.

Now THE AIR WAS BEING FORCED OUT OF THE BaYLOR-ArCHER SECTION BY

TURN AIR WAS BEING FORCED INTO THE ArCHER-RyAN

Next a "Go-Devil

Station behind the air column at 6;15 P.M I j

THE OIL AND IN

C

SECTION OF THE LINE

The MAINTENANCE CREWS FOLLOWED THE SCRAPER ALL NIGHT

Oil WAS pumped into theAVERAGING ABOUT TWO MILES PER HOUR.

LINE AT Baylor without interruption until 3:14 A.M. on December

l2j 1939. The 8 A.M. gauge showed that just over 19^000 barrels

of oil HAD BEEN PUT INTO THE LINE, PUSHING THE REAR "Go-DeVil"

scraper to within one-half mile of Archer and the front scraper

TO WITHIN NINE MILES OF RyaN STATION,
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^^(Show Slide iH\ - Diagram of explosion area)

This morning^ the morning of the accident^ the Division

One man was walkingSuperintendent was walking with the crew

25 feet ahead of the scraper, two men with the scraper Cone on

EACH SIDE OF THE LINE AND ONE BEING THE SUPERINTENDENT), AND THE

FOURTH MAN WAS DRIVING THE SUPERINTENDENT'S CAR ABOUT 20 FEET

The owner of the ranch which the lineBEHIND THE SCRAPER

TRAVERSED AT THIS POINT WAS STANDING ON THE TOP OF A HILL

three-fourth MILE AWAY WHERE HE HAD A FULL VIEW OF THE EXPLOSION

The FOREMAN HAD DRIVEN UP AND LEFT HIS TRUCK AND WAS

WALKING TOWARD THE GROUP ABOUT 500 FEET AVJAY AT THE TIME OF THE

Suddenly, the scraper stopped, the Superintendent

SCENE

EXPLOSION.
c

MOTIONED THE CAR DRIVER TO STOP WHICH HE DID AND SHUT OFF THE

The two men knelt down to try to pick up any sound of

Within an estimated 10-15 seconds, there was a

ENGINE

THE SCRAPER

MUFFLED EXPLOSION RIGHT UNDER THEM AND ALMOST IMMEDIATELY A

The first muffled explosion occurred atSECOND EXPLOSION

THE SCRAPER AND MERELY BULGED THE PIPE BUT DID NOT BURST IT,

The second explosion, or rupture in the pipe, occurred

DIRECTLY UNDER THE CAR. ThE CAR, WITH THE DRIVER IN IT, WAS

hurled AHEAD IN THE DIRECTION The SCRAPER HAD BEEN TRAVELING

AND OVER THE HEADS OF THE TWO MEN LISTENING FOR THE SCRAPER.

The CAR LANDED ON ITS SIDE 1^5 MEASURED FEET FROM ITS PREVIOUS

When it landed.POSITION AND ABOUT 10 FEET OFF THE PIPELINE

/
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IT WAS FACING IN THE OPPOSITE DIRECTION

(Show Slide - Superintendent's wrecked car)

While the car was in the air a third explosion occurred toward

Ryan Station about 145 feet from the second explosion and just 20

Almost simultaneous with the

third explosion^ a similar eruption occurred some 240 feet back

OF THE scraper AND IN THE DIRECTION OF ArCHER STATION

explosions then occurred traveling at a high rate OF SPEED THE

entire ALMOST 27 MILES BACK TO ArCHER STATION.

At about THE TIME OF THE EXPLOSION^ THE FOREMAN .

GLANCED AT HIS V/ATCH AND NOTICED IT WAS 7:50 A.PI. He RAN TO

HIS TRUCK^ drove a short DISTANCE TO THE COMPANY TELEPHONE

LINE WHICH paralleled THE PIPELINE, TRIED TO RING ArCHER

Station but was unable to get them because the explosions had

However, in the other direction

the telephone lines were intact and he WAS able to GET the dis

patcher AT Cushing, who called Archer Station on the Bell System,

While the dispatcher was issuing instructions to the Archer

Station Operator, the line blew up in the station yard

records at Archer Station showed there was an elapsed time of

feet from where the car landed

Other

torn down the telephone lines

The

c

about eight minutes between the initial and final explosion,

indicating an average velocity of about 300 feet per second for

the 26,8 miles.
Vi'

e ■)

(
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The ranch owner^ previously mentioned; who was

STANDING ON A HILL WITH A GOOD VIEW OF THE SCENE OF THE FIRST

SERIES OF EXPLOSIONS; STATED THAT THEY THREW UP GREAT CLOUDS

■1e WAS

ABOUT THREE-QUARTERS OF A MILE FROM THE LINE AND SAW THE LAST

VISIBLE ERUPTION GO OVER A HILL TO THE WEST; A DISTANCE OF

1-1/2 MILES; BEFORE HE HEARD THE SOUND OF ANY EXPLOSIONS.

Two MEN WHO WORKED FOR A GAS COMPANY WERE DRIVING

They said the explosions threw dust and white

OF DUST AND TRAVELED FASTER THAN AN AIRPLANE

DOWN A HIGHWAY

SMOKE 60 FEET INTO THE AIR AND LOOKED LIKE A LOCOMOTIVE COMING

DOWN THE LINE BELCHING WHITE SMOKE BUT TRAVELING MUCH FASTER

THAN A LOCOMOTIVE
C There was only one slight injury in this accident;

It wasn't the driver of the Super-

He was not INJURED AT ALL BUT PLENTY SCARED,

The INJURED PERSON WAS A I'lPA WORKER ON HIS WAY TO WORK ON THE

He drove INTO ONE OF THE BIG CRATERS THAT HAD BLOWN OUT

He was taken to a hospital;
EXAMINED; TREATED FOR MINOR INJURIES AND SHOCK AND DISMISSED,

HOWEVER; HIS 1931 Studebaker car was pretty well wrecked.

AND IT WAS A MINOR ONE

intendent's car.

ROAD,

IN THE PIPELINE-ROAD CROSSING,

(Show Slide /'6 - wrecked WPA worker's car)

CAUSE OF FXPinsinM

Several theories as to the cause were examined; however;
the theory that seems to correspond most precisely to all the

L
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KNOWN FACTS IS THAT THE SCRAPER^

5^Show Slide #7 - wooden pipe skid)

PROPELLED BY AIR ESTIMATED TO HAVE BEEN COMPRESSED UNDER

APPROXIMATELY 125 P,S,I GAUGE PRESSURE AT THE POINT OF EXPLOSION^

STRUCK AND ATTEMPTED TO PASS A LARGE WOODEN OBJECT IN THE BOTTOM

OF THE LINE; NAMELY, A PIPE SKID, ORIGINALLY 4" X 4

BUT TAPERED TO 2" X AT ONE END DUE TO WEAR

u
X 36" LONG

The SCRAPER

WAS AN INSULATED METALLIC OBJECT, BY VIRTUE OF THE FOUR NEOPRENE

This object wasDISCS AND THE OIL FILM ON THE WALL OF THE PIPE

ELECTROSTATICALLY CHARGED BY SLIGHT LEAKAGE OF HIGH PRESSURE

The WEDGE EFFECT OF THE WOODEN OBSTRUCTIONAIR AT HIGH VELOCITYC
WAS SUFFICIENT TO FRACTURE THE SLEEVE ON THE SHAFT OF THE SCRAPER,

THEREBY PRESENTING, AT THE MOMENT OF FRACTURE, TWO VERY CLEAN AND

BRIGHT IRREGULAR METALLIC SURFACES WHICH WERE IDEAL FOR THE

DISCHARGE OF AN ELECTROSTATIC SPARK, AND WHICH HAD NOT PREVIOUSLY

OCCURRED IN THIS SECTION OF THE LINE,

The RESULTING SPARK IGNITED A COMBUSTIBLE MIXTURE OF

HYDROCARBONS-AND AIR, WHICH STARTED THE INSTANTANEOUS PROPAGATION

OF A FLAME IN BOTH DIRECTIONS AND CAUSED A MUFFLED EXPLOSION AT

This first explosion was not sufficient to rupture

The flame, traveling at the

RELATIVELY SLOW RATE OF APPROXIMATELY TWO FEET PER SECOND, IGNITED

A HIGHLY COMBUSTIBLE GASEOUS MIXTURE APPROXIMATELY 16 FEET BACK OF

THE SCRAPER

THE PIPE BUT BULGED THE BOTTOM OF IT
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THE SCRAPER^ AND PRODUCED AN EXTREMELY VIOLENT EXPLOSION WHICH

DEFORMED THE SCRAPER PLATES^ BURST THE PIPELINE^ AND THREW THE

AUTOMOBILE ABOUT 145 FEET ALONG THE LINE TOWARD RyAN STATION.

Furthermore, it produced tremendous pressure waves along the
INSIDE OF the pipe IN EACH DIRECTION, RESULTING IN A SERIES

OF EXPLOSIONS WHICH REACHED ArCHER STATION, 26.8 MILES TO

THE SOUTHWEST, ABOUT EIGHT MINUTES LATER. In ADDITION, IT

CAUSED AN EXPLOSION SOME 145 FEET TOWARD RYAN STATION. HOWEVER,

THE WAVES FROM THIS EXPLOSION ENCOUNTERED A BODY OF OIL WHICH

PREVENTED THEIR FURTHER PROPAGATION IN THAT DIRECTION. ThE

REACTIVE PRESSURE SURGE THROUGH THE BLASTED OPEN END OF THE

PIPE CARRIED WITH IT A FEW BARRELS OF OIL WHICH WERE SPRAYED

AGAINST THE CAR AND UPON THE SUPERINTENDENT, AND ALSO UPON THE
r

NEARBY GROUND

CONCLUSION

1. It IS EVIDENT FROM THE RESULTING EXPLOSIONS AND

DETONATIONS THAT THE LINE CONTAINED A CONCENTRATION

OF HYDROCARBONS IN THE EXPLOSIVE RANGE.

2, Although further investigation indicated that
SEVERAL other COMPANIES HAD USED AIR TO CLEAR SHORT

SECTIONS OF PETROLEUM LINES IN A SIMILAR FASHION, IT

WAS NOT AN INDUSTRY WIDE PRACTICE.

This accident, and maybe one or two similar since,
AS WELL as Bureau of fliNES experiments, have

PROVEN THAT THE USE OF AIR UNDER PRESSURE TO

3
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DISPLACE LIQUID HYDROCARBONS IN A PIPELINE IS NOT

Instead^ the use of water or anA SAFE procedure

INERT GAS SUCH AS NITROGEN IS RECOMMENDED.

You CAN BE SURE THAT IN OUR SAFETY PROCEDURES^ WE

FORBID THE USE OF COMPRESSED AIR TO VACATE PIPELINES

4

AFTER THEY HAVE BEEN IN LIQUID HYDROCARBON USE,

■ S'prEry
In Section B-94 of our Pipeline^'Procedures Manual

I QUOTE^

Pipelines have literally been blown out of the .

GROUND for many MILES BY INJECTING AIR INTO THEM

TO replace the CRUDE^ product OR GAS. THEREFORE^

II

c
pipeline SCRAPERS^ PIGS OR BALLS MUST NOT BE FORCED

THROUGH A LINE WITH AIR AFTER THE LINE HAS BEEN IN

CRUDE OR PRODUCT SERVICE^ NOR SHALL AIR EVER BE IN¬

JECTED INTO A PIPELINE WHICH CONTAINS OR HAS CON-

OnLY WATER OR ANTAINED A FLAMMABLE LIQUID OR GAS

INERT GAS SUCH AS NITROGEN MAY BE USED SAFELY FOR

II
SUCH PURPOSES

Now I WILL SHOW A 16mM SILENT FILM OF THE EXPLOSIONS

A CAMERA V/AS HELD OUTSIDE A PATROL

PLANE AND THE FILM MADE^ BUT IT WILL GIVE YOU A GOOD

IDEA OF THE OVERALL DAMAGE.

ALONG THE LINE.

5.

e (Show 16mm movie film)
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(After movie - Show SlideT/ZS to 28)

6, The following T x 2" slides will give you a further

IDEA OF THE DESTRUCTION OF THE PIPELINE. NOTE

ESPECIALLY HOW THE PIPE IS SHATTERED AND TORN INTO

GROTESQUE FIGURES OR SHAPES,

(After slides - answer questions)

THE END

C

e


