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1. INTRODUCTION

This document is a compendium of all Pipeline Accident Reports
(PAR) and Pipeline Special Studies (PSS) publisheg by the National
Transportation Safety Board (NTSB) from 1970 through 1979.
Abstracts have been provided for each report with special emphasis
on their research and development (R&D) aspects along with all
NTSB recommendations, A summary table of all Pipeline Accident
Reports showing accident cause, pipeline type, injuries , fatalities,

and property damage is also included.



2. OBJECTIVE

The objective in preparing this compendium of the National
lransportation Safety Board (NTSB) Pipeline Accident Reports (PAR)
ind Pipeline Safety Studies (PSS) published from 1970-1979 was to assist

‘n the establishment of a data base of accidents investigated by NTSB

and its associated recommendations.



3. PIPELINE ACCIDENT REPORTS AND SPECIAL STUDIES, CY-1970

The ‘following is the only pipeline accident report published during

CY-1970. No special study was issued .

SB-PAR-70-1 Pipeline Accident Report - Low Pressure Natural Gas
Distribution System, Burlington, Iowa, November 6, 1979.



NTSB-PAR-70-1 PIPELINE ACCIDENT REPORT - LOW-PRESSURE NATURAL GAS DISTRIBUTION
SYSTEM, BURLINGTON, IOWA, NOVEMBER 6, 1969

On November 6, 1969, during a highway construction project in Burlington,
Iowa, a 70,000-pound bulldozer drove over and partially collapsed the steel
covers of a gas regulator pit, damaging the primary regulator. Unregulated
gas entered the distribution system,causing high gas pilots and fires. The
fires caused major damage to 10 homes and minor damage to 42 other homes.
Property damage was estimated at $80,000.

The NTSB determined that the probable cause of the fires was )
the continuous overpressure in the system to five times the normal pressure,
which caused high gas flames to ignite nearby objects. The overpressure was
caused by damage to the primary regulator which normally served to reduce
gas pressure in the system. Contributing to the incident was the lack of
knowledge by the construction crew of the location of the gas regulator, the
failure of the State highway commision to notify the gas company of work
in the area, and the failure of the gas company to stake out the regulator
or take other steps to prevent damage to the regulator.

R & D CONSIDERATIONS

1) Study the regulator design, maintenance, and testing procedures to
determine if proper protection against overpressurization is maintained
in the event of malfunction of a primary regulator.

2) Conduct a study to determine the safe maximum operating pressure for
low-pressure distribution systems.
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NATIONAL TRANSPORTATION SAFETY BQARD
WASHINGTON, D. C. 20591
PIPELINE ACCIDENT REPORT

Adopted: October 14, 1970

LOW=PRESSURE NATURAL GAS
DISTRIBUTION SYSTEM
BURLINGTON, IOWA
NOVEMBER 6, 1969

I. SYNOPSIS

At 1:30 p.m. on Thursday, November 6, 1969, during a highway
construction project in Burlington, Iowa, a bulldozer weighing 70,000
pounds drove over and partially collapsed the steel covers of a gas
regulator pit, damaging the regulator. The regulator served to reduce
high-pressure gas from about 55 P.s.i.g. 1/ to low pressure for distri-
bution to 7,500 customers of the Iowa Southern Utilities Company (ISU)
in this east Iowa town of 33,000 people. While the pressure was
partially controlled by a monitoring or safety regulator, gas, reportedly
at four to five times thenormal operating pressure, entered the distri-
bution system. At 1:55 p.m., gas customers in the affected area started
reporting high gas pilots and fires to ISU and the fire department. The
high-pressure gas source was turned off about 2:20 p.m., but fires
continued to be reported until 4:30 p.m.

The fires wrought major damage to the interiors of 10 houses and
minor damage to kitchens and appliances in 42 others. Property damage
was estimated at $80,000.

About 35 to 40 percent of all gas pipeline accidents throughout the
country are caused by damage to underground gas facilities from earth-
moving or other equipment. Such accidents occur with more than twice the
frequency as a result of this cause than from any other cause. There are
programs in use by some States and by the gas industry which, if adopted
nationally, will greatly reduce the number of accidents resulting from
damage by excavating and other earth-moving equipment.

The probable cause of the fires in the houses was the continued over-
pressure condition of the low-pressure distribution system for an extended
period of time, which allowed pressure to build up until high gas flames
ignited nearby objects. The initiation of the overpressure was caused by
a bulldozer which damaged the largest primary working regulator which, with
other regulators, controlled the gas pressure entering the low-pressure

1/ Pounds per square inch gauge,
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system; and by inadequate performance of the monitoring regulator
which failed to operate to limit the gas pressure to a safe level.

Contributing causes to the damage of the regulator were: (1) the
lack of knowledge on the part of construction personnel at the work site
of the location of the regulator station, (2) the failure of the Iowa
State Highway Commission to provide Iowa Southern Utilities Company with
a copy of the revised final plans showing that the regulator station was
to be included in the area to be cleared and, (3) the failure of ISU to
stake out the regulator, have inspectors at the scene, or take other
Steps to prevent damage to the regulator.

Contributing causes to the continued overpressure condition were:
(1) the delay by the bulldozer operator and the Iowa State Highway
Commission Inspectors in reporting the damage to ISU due to failure to
recognize the significance of the damage, and (2) the lack of overpressure
relief devices on the low-pressure system.

Contributing causes to the failure of the monitoring regulator to
limit the gas pressure to a safe level were: (1) the absence of a
specification of the safe level in United States of America Standard
B31.8 and the interim minimum Federal Safety Standards based upon
USAS B31.8, and (2) the probable use of a checking procedure by ISU
which did not disclose the maximum pressure which could be produced.
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CONCLUSIONS

(Listed after each conclusion are page numbers in this report which
contain facts and analysis leading to the conclusions,)

The Board concludes that:

1.

2.

4.

3.

The severing of the primary regulator spring by the bulldozer resulted
in the failure of the regulator valves in a wide-open position. The
monitoring regulator reacted to the flow of high-pressure gas at about
35 p.s.i.g., but did not control the pressure as necessary and allowed
gas at a reported four to five times normal operating pressure to enter
the low-pressure distribution system. (Pages 6, 20.)

The absence of a pressure relief device at the damaged regulator

station or elsewhere in the low-pressure distribution system allowed

the pressure to build up beyond a pressure at which fires were initiated,
No such relief devices were required by the USAS B31.8 Code, which
provided for either a monitoring regulator or relief device, but not
both., (Pages 21, 28.)

About 25 minutes were required for the pressure to build up in this
large, integrated low-pressure distribution system after the regulator
was damaged. (Page 26.) .

Regulator station R-5 generally complied with the overpressure protection
requirements of USAS B31.8 Code and ISU's standards insofar as its design
was concerned; however, the adjustment and checking of this station did
not comply with the code requirements, in that the pressure produced by
the monitoring regulator was above a safe pressure. (Pages 21, 22, 30, 31.)

The maximum allowable operating pressure for low-pressure distribution
systems was not adequately defined in the USAS B31.8 Code, the interim
standard, or in the minimum Federal Safety Standards issued by Office

of Pipeline Safety., There was no definition of the maximum pressure to
which the monitoring regulator should have been set, and the code allowed
the setting of an unsafe pressure. (Pages 20, 31,)

The monitoring regulator installed at station R-5 could not be adjusted
to comply with ISU's standards. Furthermore, this standard was unreal-
istic and was probably ignored when the monitoring regulator was
adjusted. (Pages 30, 31.)

It could not be determined whether the monitoring regulator was inspected
and checked as frequently as required by ISU due to a lack of records,
The relevant USAS B31,8 Code, which was the basis of the interim Federal
Safety Standards, does not specify the keeping of maintenance records,

( Pages 21, 22, 29, 30.)

The control line to the monitor, buried under only 1 foot of cover, was
bent. Had it been broken, the monitor would not have operated, and the
overpressure to 7,500 customers would have been of the order of 200 times
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9.

1o,

11.

12,

13,

14,

15,

l6.

the normal operating pressure instead of the four to five times
normal actually encountered., Thus this accident narrowly escaped

becoming a catastrophe o

The damage to the monito
contrary to the intent o
but these standards are

mechanical injury requir
as written, (Page 29,)

The overpressure conditi
pPressure was shut off by
in the low-pressure syst

The numerous meetings co
discuss various aspects
failed to provide the ne
avoid the damaging of th
39, 40, 41,)

The Iowa State Highway C
of this type were satisf
properly implemented. (P

Neither the B31.8 Code n
August 12, 1970, have pr
formal procedures for th
facilities, (Page 23,)

Even though ISU thought
proposed construction wo
possibility of damage wa
positive action to preve
the regulator which was

The contractors failed t
plans, warning that the
the plans were approxima
to determine the exact 1

ISU's telephone faciliti
from its consumers durin
delay in learning the so

f very large proportions. (Pages 16, 21, 28, 29, 30.)

ring (safety) regulator control line was
f the USAS B31.8 Code and the ISU Standard,
nonspecific as to the protection against
ed, and are unenforceable in this respect,

on of the system was prolonged after the
the failure of ISU to vent the gas pressure
em by disconnecting system piping. (Page 28,)

nducted by the State Highway Commission to

of the project and problems to be encountered
cessary information to the proper parties to
e regulator by the bulldozer. (Pages 4, 6, 26,

omeission procedures for preventing accidents
actory. However, these procedures were not
ages 4, 6, 26,)

or the minimum Federal Safety Standards issued
ovieions which would have required ISU to have
€ prevention of damage of its underground

the regulators would not be endangered by the
rk, a short distance away, the distance and

s such that it should have taken some type of
nt damage to such an important installation as
subsequently damaged. (Pages 4, 6, 24, 25, 26,)

o heed the notes in the final construction
location of underground facilities shown in

te and that it was the contractors' responsibility
ocation and avoid any damage. (Pages 4, 10, 26.)

es were inadequate to receive emergency calls

g the accident, and this resulted in a long
urce of the trouble. (Pages 11, 28.)
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PROBABLE CAUSE

The probable cause of the fires in the houses was the continued
overpressure condition of the low-pressure distribution system for an
- extended period of time, which allowed pressure to build up until high
gas flames ignited nearby objects. The fnitiation of the overpressure
was caused by a bulldozer which damaged the largest primary working
regulator which, with other regulators, controlled the gas pressure
entering the low-pressure system; and by inadequate performance
of the monitoring regulator which failed to operate to limit the gas
pressure to a safe level,

Contributing causes to the damage of the regulator were: (1) the
lack of knowledge on the part of construction personnel at the work site
of the location of the regulator station, (2) the failure of the Iowa-
State Highway Commission to provide Iowa Southern Utilities Company with
a copy of the revised final plans showing that the regulator station was to
be included in the area to be cleared and, (3) the failure of ISU to stake
out the regulator, have inspectors at the scene, or take other steps to
Prevent damage to the regulator.

Contributing causes to the continued overpressure condition were:
(1) the delay by the bulldozer operator and the Iowa State Highway Commission
Inspectors in reporting the damage to ISU due to failure to recognize the
significance of the damage, and (2) the lack of overpressure relief devices
on the low-pressure system.

Contributing causes to the failure of the monitoring regulator to
limit the gas pressure to a safe level were: (1) the absence of a
specification of the safe level in United States of America Standard
B31.8 and the interim minimum Federal Safety Standards based upon
USAS B31.8, and (2) the probable use of a checking procedure by ISU which
did not disclose the maximum pressure which could be produced.
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RECOMMENDATIONS

(Listed after each recommendation are the numbers of the
conclusions upon which such recommendations are based)

The Safety Board recommends that:

1,

The Office of Pipeline Safety of the Department of Transportation
take the following actions:

(a)

(b)

(c)

Require in the minimum Federal Safety Standards that each
gas utility establish a program for the prevention of
construction-originated damage to its underground facilities,
This program should contain provisions: (1) for education
and general liaison with contractors and their machine
operators; (2) for obtaining notices of construction work
in close proximity to underground gas facilities; (3) to
insure that gas. facilities are marked or otherwise
protected during such construction work; and (4) to
followup and investigate accidents which do occur, to
determine where the program failed and how it can be
strengthened. (Conclusion 13, Appendix Iv.)

As a part of its enforcement activity, study the regulator
design, maintenance, and testing procedures of the utilities
under its direct jurisdiction, including municipal operations
not regulated by States, to determine whether gas consumers
will be properly protected against overpressurization in the
event of a malfunction of a primary regulator. This would
include sampling observations to determine whether regulators
are adjusted properly, maintained, and tested on a regular
basis so that they will function correctly, and whether the
control line is protected from damage. (Conclusion 1, 4,

and 8,)

Conduct a study to determine what constitutes a safe
maximum operating pressure for low~pressure distribution
systems, Further, use the results of such study in
formulating minimum Federal Safety Standards, so that the
desired pressure and the correct functioning of monitoring
regulators and other overpressure protection devices will
be defined. (Conclusion 5.)
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2.

(d)

Review the ability of the gas utilities under its
direct jurisdiction to receive and process telephone-
calls during emergencies, Determine whether a
minimum Federal Safety Standard is necessary.
(Conclusion 16,)

All States, the District of Columbia, and Puerto Rico take the
following actions:

(a)

®)

(c)

(d)

Iowa

(a)

()

Consider the enactment of legislation to require:

(1) persons planning to excavate or blast to notify
the gas utility operating in the area (Conclusion 13,
Appendix III), and (2) local authorities and others
who issue construction permits to cooperate with the
gas utilities to facilitate the obtaining of notices
of proposed excavation. (Appendix IV.)

Encourage utilities having underground facilities in the
same area such as gas, electric, and telephone, etc., to
establish a coordinated notification facility, where
practicable, so that a person planning to excavate or

blast can inform all utilities by making one telephone call.
(Appendix 1IV,)

Review the regulator design, maintenance, and testing
procedures of the gas utilities under State jurisdiction
to determine whether all gas consumers will be properly
protected against overpressurization in the event of a
malfunction of a primary regulator, along the same lines
recommended in 1(b), above. (Conclusion 4.)

Review the ability of the gas utilities under their
Jurisdiction to receive and process telephone calls
during emergencies. (Conclusion 16,)

Southern Utilities, Inc,, take the following actions:

Review its own regulator design, maintenance, and testing
procedures to determine whether its gas consumers will be
properly protected against overpressurization in the event

of a malfunction of a primary regulator., (Conclusions &4, 6,
9.)

Establish a written procedure for preventing damage to
underground facilities, The program should contain the
same methods recommended to the Office of Pipeline Safety,
above, (Conclusion 13, Appendix IV.)
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4.

(c)

G

Improve its ability to receive and process telephone
calls during emergencies, (Conclusion 16.)

Develop a written, comprehensive regulator maintenance
and testing procedure to assure proper operation during
normal use and in the event of emergencies, pending any
govermment-originated requirements, Appropriate records
of maintenance work performed should be made,
(Conclusion 7,)

The Iowa State Highway Commission take the following actions:

(a)

(®)

Revise its procedures so that its inspectors, who will
be assigned to a construction job, are aware of the
various aspects of the pProject and problems of inter-
ference with utilities, (Conclusions 11, 12.)

Provide copies of the final construction plans and
specifications to all parties involved in the project,
such as gas and other utilities, and city officials.
(Conclusion 12,)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED

Chairman

/s/ OSCAR M. LAUREL

Member
/s/ FRANCIS H. McADAMS

Member

/s/ LOUIS M. THAYER

Member

/s/ ISABEL A. BURGESS

Member

October 14, 1970.
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I'SB-PSS-71~1 SPECIAL STUDY OF EFFECTS OF DELAY IN SHUTTING DOWN FAILED
[PELINE SYSTEMS AND METHODS OF PROVIDING RAPID SHUTDOWN

This study points out that by reducing the time between pipeline failure
id shutdown, the accident effects can be minimized or eliminated, The use of

wices such as excessive flow shutoff devices, automatic or remote controlled

ilves,etc.,could have prevented or minimized every accident discussed in this
udy .

D CONSIDERATIONS

R&D requirement
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February 2, 1971

THE CHAIRMAN

Honorable John A. Volpe
Secretary of Transportation
400 Seventh Street, S, W.
Washington, D. C. 20590

Dear Mr. Secretary:

The National Transportation Safety Board has recently
conducted a study entitled, "The Effects of Delay in Shutting
Down Failed Pipeline Systems and Methods of Providing Rapid
Shutdown.,"

In many recent pipeline accidents, a delay in promptly
shutting down the failed pipeline system has magnified the
effects of the accident. The study points out that by reducing
the time between failure and shutdown, the accident effects
can be minimized or eliminated. Equipment and procedures,
which could have prevented the accidents discussed in the study
if they had been employed, are currently available and in use
by some pipeline operators on a limited basis. The study
discusses in general terms some of the methods and types of
equipment that are available to the industry at present to obtain
rapid shutdown of failed facilities. The equipment is quite
varied, ranging greatly in complexity and in cost.

Use of the rapid shutdown equipment and plans vary greatly
within the gas and liquid pipeline industries, mainly because
and a shutdown.

The need for such Federal regulation is pointed out by the

fact that the current regulations would not have pPrevented any
of the tragic accidents referred to in the study.
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The study also discusses the degree of security to be
provided to the public,

On the basis of the study, the National Transportation
Safety Board recommends that:

The Office of Pipeline Safety of the Department of
Transportation conduct a study to develop standards
for the rapid shutdown of failed natural gas pipelines
and work in conjunction with the Federal Railroad
Administration to develop similar standards for liquid
pipelines.

The purpose of the rapid shutdown is to reduce the amount
of hazardous materials released, and any method which will
quickly reduce the amount released should be considered,

The degree of security provided by the standards should also
consider the relative hazard of the commodity, the size of the
population-at-risk at points along the pipelines, and the potential
damaging effects on Property and the environment. Two special
factors concerning the population-at-risk should be taken into
account; namely, (1) that in most situations the risk is concentrated
in the relatively small proportion of the population near pipelines,
whereas the remainder of the population benefits with lesser risk
from the use of the commodities, and (2) that the population-at-rjsk
is often unaware of the hazard and therefore unable to escape it or
guard against it, and is dependent upon the protection of the
regulations. The risk to those near pipelines should not be
appreciably greater than the risk to the remainder of the population.

Sincerely yours,

'

John H, Reed
Chairman



RECOMMENDAT ION

On the basis of this study, the National Transportation Safety
Board recommends that:

The Office of Pipeline Safety of the Department ‘of Transportation
conduct a study to develop standards for the rapid shutdown

of failed natural gas pipelines and work in conjunction with

the Federal Railroad Administration to develop similar standards
for liquid pipelines.

The purpose of the rapid shutdown is to reduce the amount of
hazardous materials released, and any method which will quickly reduce
the amount released should be considered.

The degree of security provided by the standards should also consider
the relative hazard of the commodity, the size of the population-at-rigk
at points along the pipelines, and the potential damaging effects on
Property and the environment. Two special factors concerning the
Population-at-risk should be taken into account; namely, (1) that the
Population is often unaware of the hazard, and therefore unable to
escape it or guard against it, and (2) that in many situations the risk
is concentrated in a relatively small proportion of the population near
pipelines in order to achieve benefits for the remainder of the population.
The risk to those near pipelines should not be appreciably higher than
the rigsk to the remainder of the population. A substantially greater
degree of security for those near pipelines should be provided than would
be indicated by requiring that the cost of the safety measures be
justified entirely by the lives to be saved.

BY THE NATIONAL TRANSPORTATION SAFETY BOQARD:

/s/ JOHN H, REED

Chairman

/s/ OSCAR M. LAUREL
Member

/8/ FRANCIS H. McADAMS
Member

/s/ LOUIS M. THAYER
Member

/s/ 1SABEL A, BURGESS
Member

December 30, 1970.
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NTSB-PAR- ¥1-1 PIPELINE ACCIDENT REPORT - MOBIL OIL CORP., HIGH-PRESSURE
NATURAL GAS PIPELINE ACCIDENT, HOUSTON, TEXAS, SEPTEMBER 8, 1969

On September 9, 1969, a 1l4-inch pipeline carrying natural gas at
780-psig pressure, ruptured in a newly-constructed residential subdivision
near Houston, Texas. All residents were evacuated, and about 10 minutes
later, the escaping gas exploded violently. Thirteen houses were destroyed
by the blast. In all, 106 homes were damaged and property damage was
estimated at $500,000. There were no deaths, but nine people were injured,
two serioudly.

The NTSB determined that the probable cause of the accident was the
rapturing of the pipe along a weak zone in the electric resistance weld
made when the. pipe was manufactured in 1941, due to the subjecting of the
pipeline to higher pressures than it ever before experienced. Also contributing
to the high pressure was the setting of the pressure regulator at levels
above the maximum allowed by the American Standards Association Code and
the failure of Federal and State regulations to limit the maximim operating
pressure.

R & D CONSIDERATIONS

1) Conduct a study to develop standards for the rapid shutdown of a failed
pipeline.
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IV. CONCLUSIONS

The National Transportation Safety Board
concludes that:

1. The operating pressure permitted on the
pipeline at the point and time of failure
was higher than the maximum allowable

- working pressure as determined by Mobil
Oil Corporation (Mobil) by use of the
American Standards Association Code for
Pressure Piping, and was also higher than
the pressure to which the line had been
tested. This operating pressure, as con-
trolled by the setting of the upstream
regulator, was established to provide for
an increased flow rate.

2. The blocking of the line downstream to
make a tie-in, and the continued packing
of gas into the pipeline, allowed the
pressure in the segment of pipeline which
ruptured to be higher than at any time in
the past.

3. The pressure control regulators did not
control the pressure in the line as
intended; the valve on one controlled the
pressure 20 p.s.i.g. below its setting; on
the second, 11 p.s.i.g. above its setting,
and the third did not function, allowing
the pressure downstream to exceed the set
pressure by 165 p.s.ig.

4. Even if the regulators had performed as
intended, the accident still could have
occurred. The basic design of the system
and regulator operation did not assure
that the maximum allowable pressure
would not be exceeded.

5. There were no written procedures for
tying in the relocated section of pipe, and
there was no consideration of the pressure
levels that would be reached by the tie-in
operation. Written procedures for each
planned shutdown of a section of pipeline
are not specifically required by the
Federal regulations.

6. The Texas Railroad Commission regula-
tions in effect at the time of the accident
did not restrict the maximum operating
pressure when that pressure was estab-
lished prior to the effective date of the

regulations. :
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7.Most of the destruction and injuries oc-
curred when the gas leaking from the
ruptured pipe exploded and burned 8 to
10 minutes after the failure.

8. Current Federal regulations would have
restricted the allowable operating
pressure to a point below the pressure at
which the failure occurred.

9. Mobil was not operating the pipeline in
compliance with the code provisions
requiring protection against accidental
overpressuring.

10. The monitoring system in use prior to the
accident was inadequate to detect
promptly failures of the pipeline. Even
though pressures and flow rates at a
number of points along the pipeline were
telemetered to the dispatcher at the
Beaumont refinery, he did not become
aware of the rupture until he received a
radio message 15 minutes after the failure.

11. After the accident, Mobil made changes in
the operation of the line to improve its
safety. Had these changes been made prior
to the accident, it would have been
prevented.

12. The use of joint factors in determining
maximum allowable operating pressure
for existing pipelines is not stated clearly
in the B31.8 Code or the Federal regula-
tions.

13. The maximum allowable operating pres-
sures, determined after the. accident and
retesting program, were obtained by the
incorrect use of a joint factor of 1.00
instead of 0.85 for ERW pipe, thereby
permitting operation of the line at higher
pressures.

14. The weak zone in the electric resistance
weld (ERW) pipe, present since manu-
facture, would not have been a factor had
the pressure in- the line been controlled at
a level reflecting its test-pressure and past-
operating-pressure levels. The subsequent
ERW seam failures, which occurred during
hydrostatic test after the accident, point
out that even though certain defects
existed, they did not create problems as
long as the operating pressure in the pipe-
line was controlled to a point well below
test pressures.



V. GENERAL CONCLUSIONS

This accident involving an older pipeline,
typifies the situation with many natural gas
and liquid pipelines in the United States. This
pipeline included an old flaw of a type not
identified, probably not identifiable when the
pipe_was made, possibly not identifiable today.
These lines rely upon pressure testing under
conditions which will not be hazardous, should
a break occur, to demonstrate their continued
safety, and also upon adequate control of
operations to prevent overpressure. Neither of
these conditions was present here. The line had
never been pressure-tested to a pressure that
the system allowed to be present, and the
control of operations was not sufficient to
prevent overpressure. In addition, population
growth had brought homes quite close to the
pipeline. Because of this factor, many homes
were destroyed and serious loss of life was
averted only because ignition of the gas did not
occur until evacuation was complete.

The Safety Board has dealt with the factor
of delay in shutting down lines and the need to
minimize the loss of gas in a special study,
“Effects of Delay in Shutting Down Failed
Pipeline Systems and Methods of Providing
Rapid Shutdown.”

It is important to note the key role of the
socalled “grandfather clause” approach to
regulating older lines in this accident.

The B31.8 Code, the rules of the Texas Rail-
road Commission, and the Federal regulations
did not require pressure reductions on existing
lines in most instances. This permitted pipe-
lines to be operated at pressures above that for
which they were tested.

Thus, grandfather clause effects, which tend
to resist hazard-reducing changes in the opera-
tion of older lines (as distinguished for re-
construction), were found here in private
standards, State regulations, and indirectly in
the Federal regulations, since the predominant
State regulations were required to be the basis
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of the initial Federal regulation. The allowing
of safety exemptions under grandfather clauses
is not such a new practice in safety regulation.
Such clauses are seldom, if ever, written for a
safety purpose. Most often, grandfather clauses
are intended to reduce resistance to new laws
or regulations on the part of those who would
have to make costly changes to reach the new
levels of safety. In this case, it is clear that the
grandfather clause approach was an underlying
cause of this accident.

It is to be noted that, after the first set of
standards adopted by the Secretary of Trans-
portation under the Natural Gas Pipeline
Safety Act of 1968, additional regulations are
subject to the grandfather clause approach to
only an insignificant degree. Under Section
3(b) of the Act, the Secretary can require
effective standards of inspection and testing
during the later life of a pipeline which can
insure its safe operation, and if the Secretary
finds a hazardous condition, he can require any
form of correction which will remove the
hazard. It appears that, although the grand-
father clause approach in earlier standards was
an underlying cause of this accident, there is no
need to urge the demise of its effects in private
or State standards, for Congress has wisely
insured that older inadequate practices will no
longer be automatically protected.

VI. PROBABLE CAUSE

The National Transportation Safety Board
determines that:

The probable cause of the accident was the
rupturing of a length of pipe along a weak zone
in the electric resistance weld, made when the
pipe was manufactured in 1941, due to the
subjecting of the pipeline to pressures higher
than ever before experienced.

Contributing causes to the rupture were: (1)
the setting of the regulators to control the gas
pressure at levels higher than the maximum
allowable operating pressure permitted by the
American Standards Association Code for



Pressure Piping, and higher than the pressure to
which the pipeline was tested, (2) the lack of
any written procedures for making the tie-in,
and, (3) the failure of Federal or State regula-
tions to limit the maximum operating pressure.

Contributing to the extent of the damage
was the delay in shutting down the pipeline
after the rupture occurred.

VIil. RECOMMENDATIONS

The National Transportation Safety Board
recommends that:

1. The Office of Pipeline Safety of the
Department of Transportation take the
following actions:

(a) Review the methods used by pipeline
operators to protect existing trans-
mission lines against accidental over-
pressuring upon the failure of pressure
control equipment. This review should
be made in conjunction with the States.
If problem areas are detected, adequate

regulatory action, including rule-
making, should be undertaken to assure
protection against overpressuring.

(b) Clarify the Federal regulations pertain-
ing to the determination of maximum
allowable operating pressure for exist-
ing pipelines so that the joint factor in
use when the pipe was manufactured is
utilized for current computations.

2. The Mobil Oil Corporation take the fol-
lowing actions:

(a) Recalculate the present maximum
allowable operating pressure on this
pipeline, utilizing a joint factor of 0.85
for the ERW sections of the line, and
reduce the pressure at which the line is
operated, where necessary, to comply
with these new calculations.
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(b) Prepare written procedures for each
planned shutdown of sections of its
pipeline system. In addition to general
requirements for all planned shut-
downs, these specific procedures should
include methods of handling specific
problems which might be encountered
during each shutdown.

3. American Society of Mechanical Engineers
Gas Piping Standards Committee take the
following action:

(a) Develop guidelines for procedures to be
prepared by operators of gas systems
for each planned shutdown of a section
of pipeline system. In addition to
general requirements for all shutdowns,
these procedures should include
methods of handling specific problems
which might be encountered during
each shutdown. These guidelines should
be included in the ASME “Guide for
Gas Transmission and Distribution
Piping Systems” and recommended for
use in complying with the operating
and maintenance plan requirements of
paragraph 192.605 of the Federal
regulations.

The Safety Board wishes to point out the
following recommendation made in its special
study of Effects of Delay in Shutting Down
Failed Pipeline Systems and Methods of
Providing Rapid Shutdown:”

“The Office of Pipeline Safety of the
Department of Transportation conduct a
study to develop standards for the rapid
shutdown of failed natural gas pipelines
and work in conjunction with the Federal
Railroad Administration to develop similar
standards for liquid pipelines.” This recom
mendation was made February 12, 1971,
partially in response to the events of this
accident which is cited.”



NTSB~-PAR-71-2 PIPELINE ACCIDENT REPORT ~ COLONIAL PIPELINE CO.,
PETROLEUM PRODUCTS PRIPELINE, JACKSONVILLE, MARYLAND, SEPTEMBER 3, 1970

On September 2, 1970, a pipeline. leak occurred near Jacksonville,
Maryland. Residents of the area detected gasoline odors and noticed
gasoline in a small creek which flowed through the area. The pipeline
company shut down the pumping stations and Pressure was reduced.

~Contractors worked continuously for 20 hours to locate the leak in the
30-inch arc-welded pipeline. The next day, an explosion occurred
followed by a fire. There were no fatalities,but five workmen were
burned. Four days later, the leak was located. A flaw in the pipe had
caused a weak spot which failed, allowing the gasoline to leak. Repairs
to the pipe were made in place, and the system was placed back into
operation.

The NTSB determined that the probable cause of the leak was a flaw
in the pipe wall of undetermined origin, which failed after a period

firing of the engine, igniting the atmosphere. Contributing to the

ignition of the vapor-laden atmosphere was the lack of planning and
precaution in the operation and positioning of the backhoe without

the use of a vapor-detecting device.

R &D CONSIDERATIONS

1) Study current recording meter practices in the liquid pipeline
industry to determine the existing state-of-the-art in detecting small
pithole~type leakage by meter variance, particularly regarding
large diameter pipeline operating at high volumes.
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and clothing required for this work, the kind of
powered equipment permitted in a vapor filled
area, the vaportesting instruments to be
wtilized. or the vapor concentration levels at
which mcn are allowed to work. Specific
precautionary measures and procedures for this
type of work are found in the Petroleum
Safety Data Sheet PSD 2200 “Repairs To
Crude Oil, Liquefied Petroleum Gas, and
Prodacts Pipelines™ compiled by the American
Petroleum Institute. The API data sheet is
referenced in the USAS B31.4-1966, Liquid
Petroleum Transportation Systems, which was
in effect at the time of the leak and referred to
by some sections of 49 CFR 195. Howcver,
section 195.422(a) does not make specific
reference to B31.4 and thus even the voluntary
guide lines are not referred to by the Federal
regulations for pipeline repair.

IV. CONCLUSIONS

‘the National Transportation Safety Board
concludes that:

1. The leak was due to the failure of a *hin
membrane of steel in a crater-like flaw in
the pipe wall. Although the c» .¢ of the
flaw was not determined, nor conclusively
identified as to type. it shouk' have been
detected at some point after 1t developed
and before the pipe was buried, either (a)
at the steel mill, (b) prior to shipment to
the coating plant. (c) at the coating piunt
after the cleaning process. or (d) during
the final hydrostatic test. Adcquarc
inspection was not madc in at lcast onc of
these areas. hence the pipe flaw remained
undetected for years.

2. Colonial officials did not {a) remove the
defective section for metallurgica’ analysis,
or (b) dispatch experts to the scene of the

to attempt to determine the cause. or
(c) take adequate professional photographs
for study by metallurgists at a Later time.
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10.

+ The lcak could not be detected by the

mctering system or the pressure gauges
used by Colonial. This large diameter
pipeline. pumping at high volumes. docs
not have either meters or pressure gauges
sensitive enough to detect leaks or
scepages of this magnitudc.

- Inadequatc .liaison and cooperation was

affected by Colonial with the Jacksonville
Volunteer Fire Company prior to the
accident If this fire company had been
provided with pertinent information, it
would have been able to ascertain the
prevailing hazardous conditions.
Additional Lrc equipment could have becen
called and the available fire equipment
would have been ready.

- Colonial, did not notify any other affected

civil agencies. request their aid, or
suggestions. or alert them to the potential
hazard. .

- Colonial's activity during this period was

focused on getting the pipeline back into
operation =5 rapidly as possible.

- Colonial did not hold an effective briefing

session with the contractors to explain the
conditions. to discuss the method of
operations. and to outline work smfety
procedurcs.

- The work arca was not cheched for safc

working conditions prior to or during the
leak scarch activities. A hazardous vapor
detector was not on hand at the sitc:
engincdriven equipment was allowed to
work in a vapor-laden area: men and
cquipment were allowed to work
downwind and downhill of the gasolinc
fumes.

- No clearcut emergency procedure was,

prepared. no cxplosion or firc was
anticipated. and the location and
telephonc numbers of the nearest first aid.
ambulancc, and hospital facilities were not
known,

Colonial did not follow the rules outlined



in their own “Emergency Directory
regarding notification of outside, affected
agencies, prevention of personal injury and
property damage: use of fire foam to
prevent vaporization: clearance of the
repair area of hazardous vapors: and
location of equipment in relation to vapors
and air movement.

11. Contractors’ work crews had received no
formal training or indoctrination in
pipeline maintenance work. The
instruction received was “on-the job" type
training, with *‘seasoned” men working
alongside “green” men.

12. The Federal regulation on pipeline repairs,
49 CFR 195.422(a). is vague, nonobjective
and does not provide for any specific
action on the part of carriers.

13. Contractors’ work crews were improperiy
dressed to work in and around a hazaidous
vapor area.

14. Unnecessary personnel were allowcd to
stand over the ditch. watching the activity
after they had been rclicved by other
workers.

15. The diesel engine backhoe did not have
any exhaust protective equipment which
might have prevented the vapor gnition.

V. PROBABLE CAUSE

The National Transportation Safety Board
determines that the probable causc of the leak
was 3 flaw of undetermined origin in the pipe
wall, which failed after a period of constantly
fluctuating pumping pressures.

The probable causc of the explosion and
fires was the ingestion of the gasoline
vapor-rich atmosphere by the diesel enginc in a
backhoe which resulted in the speeding up and
backfiring of the engine. igniting the
atmosphere. The backhoe was working
downhill and downwind of a ditch partially
filled with gasolinc.

Contributing to the ignition of the
vapor-laden atmosphere was the lack of
planning and precaution in the operation and
positioning of the backhoe without the use of
any vapor-detecting device.

Contributing to the amount of accumulated
gasoline was the long period of dry weather
preceding the accident (which had dehydrated
the soil in the area), the existing rock strata
which underlaid the pipeline from the leak site
down to the accident area. and the more than
usual amount of backfill over the pipeline
which kept the gasoline from surfacing. The
large underground column of entrapped
gasoline, which was released suddenly by
digging operations, deluged the work area with
gasoline fumes.

V1. RECOMMENDATIONS

The National Transportation Safcty PBoard

recommends that:

1. The Federal Railroad Administration of the
Department of Transportation initiate an
amcndment to the Code of Fedcral
Reguiations, Title 49, Scction 195.200,
Material inspection, requiring speaific
inspection criteria. This recommendation is
not intended to deletc or mitigate any
visual. mechanical. or nondesirucuve
inspection practices already in existence.
but to prescribe a system of inspection at
strategic points in the manufacturc,
transportation. and further processing of
the pipe before it is buried in the ground.

2. The Federal Railroad Admimstration
undertake a study of the current metering
practices in the liquid pipeline industry.,
with the possible assstanze of qual:ficd
pipeline groups, to determine the existing
state of the art in detecting small
pithole-type leakage by meter variance with
particular regard to large diameter pipelines
operating at high volumes. The study should
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inchude those pipelines whose pumping
operations arc regulated by the use of
recording meters which monitor the receipts
and dcliveries and are set to shut down or
otherwise inform the pipeline dispatcher
upon the occurrence of a specified amount
of input/output variance. The study should
include meter accuracies with the intent to
establish certain minimum standards
regarding receipt «nd delivery variances
within which liquid pipelines shall operate.
Based upon the results of this study, the
number of barrels-per-hour variance
allowable between the input and output of
liquid petroleum pipelines should be
included in 49 CFR 195,

. The Federal Railroad Administration
formulate and add to 49 CFR 195 the
requirement that all pipeline companies
formally notify appropriate State and local
civil agencies of the route the pipchines
follow in detail, the type of material they
carry. and the lines of communication to be
used in an emergency.

. The Federal Railroad Administration
incorporate by reference in 49 CFR
195.422, Pipchine Repairs, the American
Petrcleum Institute Petroleum Safety Data
Sheet - Repawrs 1o Crude Oil, Liquefied
Petroleum Gas. and Products Pipelines. PSD
2200 - June, 1964.

- The Colonial Pipcline Company provide
maps of the pipeline route in sufficient
detail to establish clearly the system
bocation with regard 1o the various affected
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civil agencies and residents along the
rghiof-way. These maps should be kept
current by the notation of pipeline
additions or route changes as required.
Specifically recommended to receive this
information are fire departments, both civil
and volunteer; State, county, and local
police departments; departments of water
resources; and any agency concerned with
hazardous materials.

- The Colonial Pipeline Company meet with

appropriate State safety agencies to
coordinate safe working rules and
regulations and hold periodic pipeline safety
meetings with fire departments and other
interested agencies, to familarize their
personnel with basic pipeline operations.
materials pumped, hazards encountered,
and the procedures to be followed when
encountering pipeline leaks or other
emergencics.

- The Colonial Pipeline Company cumpose a

formal, indepth manual or procedure
depicting the stepby-step method of
handling petroleum spills. combating fires,
notifying the various agencies. and the
guidance of contractors’ crews n safe
working procedures. Incorporate in this
manual thc Amerxan Petrolcum Irstiture
Pet.olcum Safety Data Sheet. PSD 2200,
Junc 1964. as a minimum 5o as to comply
fully with the Federal regulation 49 CFR
195.422. A hst of hospitals and first aid
units, complete with addresses and

telephone numbers. should be included.



5. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1972

The following are the six pipeline accident reports and special

studies published during CY-1972.

-PSS-72-1

~PAR-72-1

-PAR-72-2

-PAR-72-3

-PAR-72-4

-PAR-72-5

Special Study - A Systematic Approach to Pipeline Safety

Pipeline Accident Report - Phillips Pipe Line Company,
Propane Gas Explosion, Franklin County, Missouri,
December 9, 1970

Pipeline Accident Report - Equitable Gas Company, Natural
Gas Distribution System, Pittsburgh, Penn., November 17,
1971

Pipeline Accident Report - Lone Star Gas Co., North
Richland Hills, Texas, October 4, 1971

Pipeline Accident Report - Washington Gas Light Co.,
Natural Gas Explosion at Annandale, VA., March 24, 1972.

Pipeline Accident Report - Lone Star Gas Co., Fort Worth,
Texas, October 4, 1971
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NTSB-PSS-72-1 SPECIAL STUDY - A SYSTEMATIC APPROACH TO PIPELINE SAFETY

This study discusses the need for and the benefits to be obtained by
using system safety techniques in the pipeline industry. Pipeline systems
have the greatest potential of any surface mode of transportation for benefiting
from a systematic approach to safety techniques. This is because pipelines are
definable as engineering systems and hazards may be identified and risks
defined to a greater degree than other modes.

Past pipeline accidents are reviewed and it is pointed out that hazard
analysis prior to the accidents would have identified problems which eventually
resulted in accidents.

R & D CONSIDERATIONS

No R & D requirement.
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VI. CONCLUSIONS

By utilizing the systematic approach to
safety, pipeline accidents can be predicted and
analyzed before they occur. They can then be
prevented by taking the action necessary to
<liminate or control the hazards which lead to
accidents. Systems analysis mcthods will
identify possible hazards. Risks will not be
assumed unknowingly. Those risks which are
assumed will be those that have been identified,
and in which a management decision has been
made to accept them. This approach avoids
crises by foresceing them.

The benefits to be derived from the above
approach go far beyond the prevention of an
accident. The resources allocated for system
safety are well spent. In addition to the large
sums nceded to scttle accident claims, make
rcpairs to the system, and restore the cnviron-
ment, consideration must be given to the value
of the opcrating company's reputation, image,
and future business potential. One accident that
could have been avoided can cost many times
the price of an cffective analysis effort.

A number of recent accidents investigated by
the Safety Board reveal the existence of hazards
that were activated into accidents. System safety
analysis would have madc these hazards known
and given management a chance to correct them
before the accident occurred.

The  systematic  approach can be  carried
through for the total operational life of a
pipeline svstem sinee it can be used during the
design stage and in the operation and main-
tenance of existing svstems,

VI, RECOMMENDATIONS

The National Transportation Safety Board
recommends that:

I. The  American Socicty  of  Mechanical
Engincers  Gas Piping Standards Committee
develop guidelines for the use of systems
analvsis by gas distribution and gas transmission
pipcline operators, These guidelines should serve
a sinilar function for gas pipeline systems as the

5~4

Militarv  Standard. Requirements  for System
Safety Program for Svstems and Associated
Subsvstems  and Lquipment (MIL-STD-882),
does  for military systems. Thesc guidclines
should cover the full life cycle of a gas pipeline
svstem and be applicable to the design of new
pipelines as well as to the operation and main-
tenance of existing pipelines. This work should
be undertaken with the ‘cooperation of the
Amcrican Gas Association.

2. Each gas pipeline opcrator review his
operation with a view toward instituting a more
svstematic and authoritative approach to under-
standing and controlling hazards. not only for
new projects, but for day-to-dav opcration; and
maintenance, The guidclines developed by the
Gas Piping Standards Committee should be used
to set up individual svstem safety programs.

3. The American Petroleum Institute develop
guidelines for the use of svstem safety by liquid
pipeline operators. These guidelines should serve
a similar function for liquid pipeline svstems as

the Military Standard. Requirements for System
Safety Program for Systems and  Associated
Subsystems  and Lquipment (MIL-STD-882),
docs  for military systems. These guidelines
should cover the full life cvcle of liquid pipeline
systems. and be applicable to the design of new
pipclines as well as to the operation and main-
tenance of cxisting pipclines. This work should
be undertaken with the coaperation of the
Amcrican National Standards Institute Section
Committee for Liquid Petrolcum Transportation
Piping Systems (ANSI-B31 4).

4. Each liquid pipeline operator review  his
individual operations  with toward
mstituting a more systematic and authorittive
approach to understanding  and controlling
hazards. not only for new projects, bue for
day-to-day operation and maintenance. The
guidelines developed by the American Petroleum
Institute should be used to sct up individual
system safety programs.

vicw



5. The Office of Pipeline Safcty of the
Department ofTr;mspnrmtinn encourage the use
of the systematic approach to safety by gas
pipcline operators, in general, especially in their
compliance with Title 49, Paragraph 192.605,
Lssentials of Operating and Maintenance Plan, of
the  Minimum Federal Safety  Standards -
Transportation of Natural and Other Gas by
Pipeline. .

6. The Federal Railroad  Administration
encourage the use of the systematic approach to
safety by liquid pipeline operators, in general.
but éspecially in their complying with Paragraph
195.402 of the Title 49, Transportation of
Liquids by Pipeline. This paragraph requires
written procedures for ensuring safe operation
and maintenance of pipcline systems during
normal operations and during abnormal and
emergency situations,



NTSB-PAR-72-1 PIPELINE ACCIDENT REPORT - PHILLIPS PIPE LINE CO.,
PROPANE GAS EXPLOSION, FRANKLIN COUNTY, MISSOURI, DECEMBER 9, 1970

On December 9, 1970, a rupture occurred in a 8-inch uncoated pipeline
in a rural area of Franklin County, Missouri, which released 4,538 barrels
of propane. The propane-air-mixture exploded with a force equivalent to
50 tons of TNT, destroying all buildings at the blast origin, extensively
damaging 13 homes within a 2-mile radius, and snapping trees and telephone poles
in the area. ’

The NTSB determined that the probable cause of the accident was the
rupture of an insufficiently bonded longitudinal weld which had been further
weakened by internal corrosionm. Contributing to the rupture was a pump station
which shut down and produced a higher pressure than the pipeline had been
subjected to in the recent past.

R & D CONSIDERATIONS

1) Conduct a study concerning minimum valve spacing standards and the use
of remotely operated valves and check valves on all liquified petroleum
pipelines.

2) Conduct a study of of the various current practices in the handling,
containing, and disposing of liquified petroleum products resulting from
pipeline failures. This study should include external factors such as
weather conditions, topography, and population density in the vicinity
of the leak.

3) Continue experimental work in testing and developing a tool to detect
longitudinal weld defects and thin wall pipe conditions caused by
corrosion.
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IV CONCLUSIONS

The National Transportation Safety Board con-
cludes that:

1. The Phillips Pipe Line Company’s “A”
line from Borger, Texas, to East St.
Louis, llinois, in its physical condition
was not safe for the transport of lique-
fied petroleum gas under the operating
pressure in effect at the time of the
rupture.

2. The pressure on the failed section of

" pipe at the time of rupture was higher

than that pipe had been subjected to in

the recent past.

. After this accident, Phillips reduced the

maximum allowable discharge pressures

on this system. The National Transpor-
tation Safety Board, in its Safety Rec-
ommendation P-71-6 issued on April

27, 1971, recommended a further re-

duction in pressure. If these pressure

reductions had been effected prior to
this accident, it would not have oc-
curred at this location.

. During construction, the longitudinal
welds were positioned in the pipeline
ditch in a random manner; some were
located on the bottom, some on the
sides, and some on the top half of the
pipe. For about the first 17 years of
operation, free water and product-
absorbed water were pumped through
this pipeline. Some of this water ini-
tiated a corrosion attack on the bottom
of this pipe, and on those longitudinal
welds lying on the bottom.

. This 40-year old bare pipeline, which
contains many imperfectly made longi-
tudinal welds and has internal corrosion
problems, has had numerous longitu-
dinal weld failures at various pressures
and at various locations along its
length. In the 6-year period from 1965
to 1970 inclusive, 12 longitudinal weld
failures have occurred, which released
more than 39,000 barrels (1,638,000

gallons) of liquefied petroleum products.

. There remain in this pipeline system
an unknown number of faulty longitu-
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10.

11.

dinal welds at unknown locations, and
in varying stages of deterioration. A
newly developed tool has been used by
Phillips in an attempt to detect these
defective welds. This tool is still in the
experimental stage.

. The delay in shutting down the pipeline

and reducing the amount of escaping
propane was due to (a) the excessive
amount of time taken to shut down the
initial pump station on this system; (b)
the fear of rupturing the line again at
another location by a rapid shutdown
of a pump station, creating a pressure
surge; and (c) lack of any automatically
or remotely operated main line valves
to close off and isolate the failed sec-
tion rapidly.

. Liquefied petroleum gases are more

hazardous than crude oils or other re-
fined products normally transported by
pipelines. Little can be done to contain,
dispose of, or dissipate the resulting
flammable mixture after it leaks from a
pipeline. Statistics for the 3 years of
1968, 1969, and 1970 show that LPG
leaks represented only 9 percent of the
total accidents, but they caused 71 per-
cent of the total deaths, 65 percent of
the personal injuries, and 26 percent of
the property damage during this same

period.

. The greater hazards inherent in the

transportation of LPG by pipeline re-
quire a higher degree of safety controls
than other petroleum products. Cur-
rently there is no major distinction in
the regulations.

If this type of accident, which con-
sumed over 4,538 barrels of propane
and detonated with a force equivalent
to 100,000 pounds of TNT, had
occurred in a more densely populated
area, there would have been numerous
fatalities, more injuries, and greater
damage.

The alertness of a local resident, who
heard the roar of escaping propane, and



his determination to warn his neigh-
bors, prevented an accident of even
more serious proportions.

12. The volunteer fire companies, the local
Sheriff’s officers, and the Missouri
State Police combined effectively to
extinguish the fire, aid and assist the

- displaced people, and restore and main-
tain order.

V. PROBABLE CAUSE

The National Transportation Safety Board
determines that the probable cause of the acci-
dent was the rupture of an insufficiently
bonded longitudinal weld, which had been
further weakened by internal corrosion. Con-
tributing to the rupture was a pump station
which shut down and produced a higher pres-
sure on the failed pipeline section than it had
been subjected to during recent operations.

The explosion and fire were caused by the
ignition of the released propane which had
been confined in a concrete block building.
The explosion inside the building initiated a
shock wave which caused the detonation of the
entire unconfined propane-air cloud.

Contributing to the intensity of the explo-
sion and fire were the weather inversion pres-
ent at the time, which acted as a lid on the
detonation and helped to deflect the resultant
forces earthward, the delay in shutting down
the pumping stations, and the amount of time
taken to close the manually operated valves on
either side of the split.

VI RECOMMENDATIONS

The National Transportation Safety Board
recommends that:
1. The Federal Railroad Administration of
the Department of Transportation:
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(a) Review the proposals made by the
Hazardous Materials Regulation Board
in Docket No. HM-6A on April 18,
1969. Rulemaking should be under-
taken to provide for more complete
controls for the transportation by pipe-
line of liquefied petroleum gas. These
regulations should include minimum
standards for the design, construction,
testing, operation, and maintenance of
both new and existing pipelines.

(b) Initiate an amendment to the Code
of Federal Regulations, Title 49, Sec-
tion 195.218 Welding: Seam offset, to
require longitudinal welds to be placed
in the upper half of the pipe during
construction. Similarly, that in repairs
to a pipeline involving pipe replace-
ment, a requirement be issued that the
longitudinal welds of replacement pipe
be positioned in the upper half.

(c) Conduct a study, in cooperation
with sources of qualified pipeline ex-
pertise, concerning minimum valve-
spacing standards and the use of
remotely operated valves, automatically
operated valves, and check valves on all
liquefied petroleum pipelines. As an
adjunct to this, the Safety Board invites
attention to a recommendation made in
its special study of “Effects of Delay in
Shutting Down Failed Pipeline Systems
and Methods of Providing Rapid Shut-
down.”®

(d) Undertake a study, in cooperation
with sources of qualified pipeline ex-
pertise, of the various current practices
in the handling, containing, and dispos-
ing of liquefied petroleum products
resulting from pipeline failures. This
study should include such external fac-
tors as weather conditions, leak site
topography and population density in
the vicinty of the leak. Based upon the

8Report Number NTSB-PSS-71-1.



results of this study, there should be
formulated and added as an amend-
ment to 49 CFR 195, minimum regula-
tions regarding the handling of

liquefied petroleum gas as a result of
. pipeline leaks.

2. The Phillips Pipe Line Company:

“(a) Maintain as a maximum, the re-
duced pumping pressures recommended
by the National Transportation Safety
Board’s Safety Recommendation
P-71-6 issued April 27, 1971, which
limits to 900 p.s.i.g. the maximum dis-
charge pressures at each of the pump
stations between Borger and East St.
Louis, as well as Phillip’s own pressure
limitation of 900 p.s.i.g. on the four
pump stations in the affected area;
Syracuse, Jefferson City, Rosebud, and
villa Ridge. A 24-hour hydrostatic
pressure test equal to 125 percent of
the maximum anticipated pressure as
specified in the CFR Title 49 Part 195
would be required before this line pres-
sure could be again increased.

(b) Revise their pipeline operating pro-
cedures and initiate any equipment
changes necessary to reduce substan-
tially the time required to shut down
the pump stations. Included in this re-
view and revision should be explicit
instructions to the dispatcher for the
immediate emergency shutdown of all
pump stations together with some
means of practicing these procedures.
(c) Institute main line valve changes or
modifications needed to reduce sub-
stantially the amount of time required
to completely block off and isolate a
failed pipeline section. Consideration
should be given to the use of automati-
cally operated valves, remotely oper-
ated valves, or check valves installed at
strategic locations on this pipeline.
Special consideration should be given
to the concentration of population-at-
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risk along and adjacent to the pipeline
right-of-way. The Safety Board invites
Phillips attention to the section on the
Public-at-Risk in the Safety Board’s
special study of “Effects of Delay in
Shutting Down Failed Pipeline Systems
and Methods of Providing Rapid
Shutdown.”

(d) Provide maps of their pipeline
system in sufficient detail to establish
clearly the system location with regard
to the various affected civil agencies
along the right-of-way. These maps
should be kept current by the notations
of pipeline additions or route changes
as required. Specifically recommended
to receive this information are the fire
departments, both civil and volunteer,
the state, county and local police
departments, and other agencies con-
cerned with hazardous materials.

(e) Establish a line of communication
with the affected civil agencies and all
residents along the pipeline right-of-
way, by supplying a card or sticker
with the names, addresses, and tele-
phone numbers of pipeline personnel to
be contacted during an emergency.

(f) Hold periodic meetings to include
the local fire departments and other
interested agencies, to inform further
and educate the attending personnel as
to basic pipeline operations, and mate-
rials pumped, hazards encountered, and
procedures to follow during LPG leaks.
(g) Continue with the experimental
work in cooperation with other quali-
fied pipeline groups in testing and
developing a tool to detect longitudinal
weld defects and thin wall pipe caused
by corrosion. Based on the findings, the
methods of operation should be in-
corporated in the pipeline industry
standards, as an additional tool for the
detection of in-place line pipe flaws,
but not as a substitute for hydrostatic
testing.



NTSB-PAR-72-2 PIPELINE ACCIDENT REPORT- EQUITABLE GAS CO., NATURAL GAS
DISTRIBUTION SYSTEM, PITTSBURGH, PENNSYLVANIA, NOVEMBER 17, 1971

On November 17, 1971, while revamping a regulator station in Pittsburgh,
Penn., gas company employees were replacing a valve on the low-pressure side
of a regulator in an. underground vault. The shutoff valve on the high-pressure
side was turned off but there was no valve on the low-pressure side to stop
the flow of gas. Rags were stuffed into the line in an effort to cut off the
flow of gas. Two men were overcome by gas and four others were overcome
attempting to rescue the first two. All six men died of asphyxiation and three
others were injured.

The NTSB determined that the probable cause of death by asphyxiation
was the failure to shut off completely the flow of gas. Contributing to the

aeciddnt was the failure to use respirators, air blowers, or vapor detectors, .
and the lack of written procedures for revamping the regulator station.

R & D CONSIDERATIONS

No R & D requirement
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IV. CONCLUSIONS .

1.In its proposed revamping of regulator
station R.B.-26, Equitable was not in
compliance with the intent of paragraph
192.199(g) of the Minimum Federal Safety
“Standards for the Transportation of
Natural and Other Gas by Pipeline. This
paragraph concerns the design and installa-
tion of pressure-relief and limiting devices
so that the operation of both will not be
affected by any single incident.

2. The Federal regulation on regulator design,
49 CFR 192.199(g) is vague and does not
clearly convey the intent, which is to
require separation, either by distance,
barrier or separate housing, of the pressure-
limiting device and the overpressure
protection device.

3. Equitable’s “Standard Safety Practices”
were adequate to prevent the accident, but
were not followed by its employees.

4.The equipment required to comply with
Equitable’s standards, such as masks and
ventilators, was not available at the job site.

5. Equitable’s training procedures were in-
adequate in that they did not provide the
employees involved in this accident with
the necessary knowledge of how to work
safely in and around gas facilities.

6. The decision to replace the downstream
valve in the vault without stopping the flow
of gas was highly irregular, not condoned
by Equitable, and was made in the interest
of saving time.

7.There was no need to replace the down-
stream valve in the vault to accomplish the
revamping of the regulator station to house
both the regulator and the relief device. A
field inspection of the regulator station as
it existed prior to redesign would have
shown that the dimensions on the sketch
were incorrect, and that replacing the valve
would have provided 2% extra inches of
space instead of the planned 7% inches.
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8. Equitable had no written procedures for
the revamping of regulator station R.B.-26.
Preparation of such procedures would have
pointed out the problem of shutting off the
downstream flow of gas and allowed for
adequate planning to complete the jobina
safe manner.

9. After the accident, Equitable made changes

in its operating procedures to improve

safety. If these changes had been made
prior to the accident, it would have been
prevented.

The practices of the American Telephone

and Telegraph Company for working in

vaults are effective in preventing accidents
related to gas leakage in underground struc-
tures.

10.

V. PROBABLE CAUSE

The National Transportation Safety Board
determines that the probable cause of death by

asphyxiation of the first two men was the
inhalation of natural gas released into the vault
in which they were working, when an attempt
was made to change a valve in the vault
without first stopping the flow of gas. Four
other workmen also died of asphyxiation while
they were attempting to rescue the first two.
Contributing to the accident were the lack of:
(1) use by any of the workmen of respirators,
air blowers or vapor detectors; (2) any written
procedures for accomplishing the regulator
station revamping; and (3) proper personnel
training.

VI. RECOMMENDATIONS

The National Transportation Safety Board

recommends that:

1. The Office of Pipeline Safety of the
Department of Transportation clarify the
language of 49 CFR 192.199(g) to state
clearly that the intent of the regulation is
to separate pressure-limiting devices and
overpressure-protection devices by
distance, barrier, or separate housing.



2. The American Society of Mechanical

Engineers Gas Piping Standards Com-

mittee:

(a) Include in its “Guide for Gas Trans-
mission and Distribution Piping
Systems” procedures for testing the
atmosphere of underground structures
prior to entering and while working in
these structures. The practices of the
American Telephone and Telegraph

Company should be considered during
the establishment of these guidelines.

(b) Develop guidelines that pipeline oper-
ators can use in their training programs
which will help employees understand
the characteristics of natural gas, its
effects on the human body, and how to
act properly while in its presence.

. The Equitable Gas Company:

(a) Distribute its ‘‘Standard Safety
Practices” manual to all employees
affected by its contents.
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(b) Include programs in its training that
will insure that all employees are
familiar with the contents of its
“Standard Safety Practices” manual.

(c) Include in its training programs a
course on understanding the charac-
teristics of natural gas, its effects on the
human body, and the correct proce-
dures to be used in its presence.

(d) Prepare written procedures for each
planned shutdown of a portion of its
pipeline system, or the installation or
replacement of portions of the system
which require stopping, or initiating the
flow of gas.

(e) Conduct a field inspection of existing
facilities it plans to upgrade, replace,
revamp, relocate, or change, prior to
commencing the redesign.

(f) Develop standards for the design of
typical regulator station installations
for various types of service.



NTSB-PAR-72-3 PIPELINE ACCIDENT REPORT - LONE STAR GAS CO., NORTH RICHLAND HILLS,
TEXAS, OCTOBER 4, 1971

On October 4, 1971, a small explosion and intense fire completely
destroyed a house in North Richland Hills, Texas. The accident caused the death
of three members of the family and severe injuries to another. The fire department
extinguished the fire and the gas company searched for a gas leak. While the
search was still going on, another explosion and fire occurred in the attached
garage of an adjacant residence which caused the death of one occupant and
extensive damage to the garage. The neighborhood was then evacuated. The major
leak was found at the junction of the 6-inch welded steel gas main and a 1-1/4-inch
galvanized steel service line. The 13-year-old galvanized service connection
had become brittle in the thread cut zone due to hydrogenation (caused by galvanic
action). The dense clay soil had exerted stresses on this pipe through the
years every time rain saturated the soil and caused it to swell.

The NTSB determined that the probable cause of the explosions and fires
was the accumulation of nratural gas which had leaked from a broken service-line
connection with a 6-inch gas main (coated, wrapped, and cathodically protected),
and had migrated up and under the concrete slabs of both homes. Contributing to
the second explosion and fire was the length of time taken by the gas company
to find the leak and their failure to shut off the gas main in order to isolate
the affected area.

R & D CONSIDERATIONS

1) Conduct a stddy of the stress effects of various types of soils and
backfull on service line-gas main connections.
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IV. CONCLUSIONS

The National Transportation Safety Board

concludes that: "

1. The zinc costing on the service line
combined with air and moisture to
cause 3 dissimilar metal condition and
to set up a galvanic action which alti-
mately produced the hydrogenation
brittle, faceted cleavage of the pipe.

2. The service line, weakened re-
peated soil <tresses over a period of

ars and embrittled by hydrogenation,
Eully failed due e thye'z:ca exerted
on it by the swelling clay, which was
saturated by recent heavy rains.

3. The explosion and fire in the house at
8300 Jerrie Jo Drive were due to natural
gas leaking at 20 to 25 paig. from a
break at the junction of the gas main
and service line.

4. The explosion and fire in the house at
8304 Jerrie Jo Drive, which occurred
almost 3 hours later, were due to nat-
ural gas still leaking at 20 to 25 pa.ig.
from the break at the junction of the
gas main and service line and migrating
in a well-defined path up under the con-
crete driveway and slab.

5. Lone Star Gas Company employees and
fire department persoinel did not es-
tablith proper lisison or communica-
tion. Thus, the firemen were unaware of
the leaking gas.

6. This lack of communication resulted in
the late evacuation (after the second
explosion) of the area residents still

7. The fact chat company employees
did not close tb‘:’thm valvap onl:l:e g
main to isolate the affected section con-
vibuted to the amount of gas released,
and to the severity of the second

explosion.

V. PROBABLE CAUSE

The National Transportation Safety Board
determines that the probable cause of the
explosions and fires was the ignition of an
accumulation of natural gas which had leaked
from a broken serviceline connection with a
6inch gas main and had migrated up and
under the concrete slabs of both houses.

The length of time taken by gas company
personnel to find the leak and their failure
close the three valves of the gas main to iso-
late the affected area contributed w the
second explosion and fire.
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fire was caused by lack of lisison and coo
between P e

VL RECOMMENDATIONS

The National Tnnspa-ntion Safety Board
recommends that; «

1. The Office of Pipeline Safety

(a) Amend 49 CFR 192 to include a
section based on a review of the
suitability of threaded galvanized
pipe, or pipe coated with other dis-
similar metals, for the transporta-
tion of natural and other gas.
{Recommendation No. P-72-34)

(b) Amend 49 CFR 192.615 to include
an explicit requirement that pipe-
line operators notify and coordinate
their activities with local fire and
police officials when gas leaks create
hazardous conditions. {Recom-
mendation No. P-72-35)

2. The American Society of Mechanical
Engineers Gas Piping Standards
Committee:

Conduct, in conjunction with the
American Gas Amociation, a study
of the stress effects of various types
of soils and backfill on service line-
gas main connections. As a result
of this study, guidelines should be
issued for installing underground
gas-piping systems. (Recommenda-
tica No. P-72-36)

3. The Lone Star Gas Company:

(a) Undertake a acceptable to
the Railroed pgamm. i Pt:’ the
State of Texas, w inspect, on a
random-sample basis, the service
ine - gas main connections similar
to those at the accident site, to de-
termine their current condition and
the existing stress on the piping.
The results of this program will de-
termine the action to be taken on
othcr installations in the Lone Star
system. Copies of these test resules
should be forwarded to the Railroad
Commission of the State of Texas



and the Office of Pipeline of
the Department of Tnmms‘&"
(Recommendation No. P-72.37)

(b) Bsubl:lh a line of communications
and hold periodic meetings with
local fire sempanmenn and other
interested agencies to inform them
of gas company emergency proced-
ures and maintenance o d
(Recommendation No. P72-38)

() Notify and coordinate its activities
with local fire and police officials
when gas leaks create hazardous
conditions. (Recommendation No.

- P72-39)
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NTSB-PAR-72-4 PIPELINE ACCIDENT REPORT- WASHINGTON GAS LIGHT CO.,
NATURAL GAS EXPLOSION AT ANNANDALE, VA., MARCH 24, 1972

On March 24, 1972, in Annandale, Va., a contractor's backhoe snagged a
2-inch wrapped-steel gas main, operating at 22 psig, and pulled it out of a
compression coupling 22 feet away. Cas company personnel arrived on the scene
40 minutes later and started to search for the reported leak, The gas was not
shut off and the nearby homes were not checked for the presence of gas. About
20 minutes later, three houses exploded, killing three persons and injuring
one gas company workman.

Contributing to the accident was the delay of the gas company in shutting
off the gas, the failure to check for gas in the houses, and the failure to
notify police and fire officials. Also contributing were the failure of residents
to quickly report the oder of gas, and the failure of the county to supply
the contractor with accurate gas line location maps which had been provided
by the gas company.

R&D CONSIDERATIONS

1) Research is needed to study the flow of natural gas through various house
foundation wall materials and types of construction. The project whould
also include effective methods of sealing the space around underground
utility lines where they enter a building. The effects of aging, settlement,
and exposure to water should also be considered.
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CONCLUSIONS

The National Trans

concludes that:

1. N operators are tequired by Fed-
oral ioas to have emergency plans: how-
ever, the regulations do not control or specify
problens or emcrgency measures to be cover.d
@ such plans.

2. The plans “or the sewer project provided
to the contractar by the county showed the 2.
inch pipeline that was subsequently hit to be §
foet west of its actual location. A correct

location, including the depth

warning given tc the county by WGL
that the comtractor would have to exercise ex-
treme caution to prevent damage to the gas line
was not passed alony to the contractor.

4. The gas mains to be encountered during
this project were mot discussed at the county’s
precoastruction meeting with the coatractor.

S. The comtractor and his foreman at the
job site were aware that the gas main was in the
pach of the sewer replacement being undertaken.
They were not aware, however, whether the gas
line pamed abowe or below the 42.inch sewer
being removed.

& The backhoe operator was not being
) at the time that be pulled the

7. The worklcad of the WGL dispatcher was
such that be was unable adequately to direct and
coordinate the activities of WGL's field forces to

sespond prompdy to the report of the pulled
mmin.

8. WGL's program to educate its customers
and dhe geienl ic to recognize gas emer-
geacics w3, not ive, im that it did not reach
the general public or adequately point out the
pomible hazards or consequences of not report.-
ing g2 odors.

9. Since gos was observed emanating from
dhe crack berween the blacktop and concrete st
¢the casch basin, the WGL personnel on the scene
pice so che esplosions should have realized that
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all of the gas was not venting to the atmosphere
but was traveling through the ground.

10. Even though the linc was scparated. the
gas continued to flow through the separation
ana into the main that supplied the homes in
Magdalene Court. The sources of ignition are un
known but could have been gas-scove flames or
pilot lights. :

11. Tests performed by the NBS indicate that
the gas which leaked from the separated cou-
pling flowed rapidly through rock-filled wtiity
trenches ¢o the front walls of 4909 and 4911,
and the front and side walls of 4907 Magdalene
Court. The gas entered the buildings through the
mortar and asphaltcaated concrete blocks and/
or through spaces where utility piping entered
the buildings.

12. WGL's personnel did not follow their
operating instruction, Investigation of Gas
Leaks, which required them to determine
whether gas is entering any structure before at-
tempting to locate the source of leakage. Al-
though this instruction concemns leak complaints
and is not for large Luilures of this nature, no
additional instructions were msued to its em-
ployees.

13. The practice by WGL of restricting the
operation of valves to pressure division per-
sonnel increased che time taken to shut off the
flow of gas.

14. The marking of valves in the field would
allow them to be positively identified in emer-
gency situations.

5. The methods used by WGL to classify the
leak reported by telephone by the resident of
4909 Magdelene Court was inadequate and in-
complcte, in that the crue hazard that existed
was not determined.

16. Although 96 percent of the construction-
caused damages that occur on WGL distribution
system affect lines 2-inch in size or smaller, the
equipment to squeeze off lines of this size was
not readily available in the field.

V. PROBABLE CAUSE

The National Transportaton Safety Board
determines that the cause of the explosions in



e thoee houses wes the ignition of gas tha.
& main damaged by a contractor's

w the accident were the delay
h&cpmwh‘uuﬁgoﬂ'&e&no‘
w0 check for gas in

% aotify police and fire

i were the failure of
the area sesidents ® seport the odar of gas in
Z the county to
with the accurate gas main

location which hed been provided by the gas

V1. RECOMMENDATIONS

The National Tramsportation Safety Board
mecommends that:

1. The Office of Pipeline Safety

(s) Amend 49 CFR 192 to require
onsite identification of all valves on
bigh-pressure  disribution systems
which may be necessary for the safe

jon of the system. (Recom-
mendation No. P-72-40)

(®) Amead 49 CFR 192 10 require that
eaxch pipelime operator prepare pre-
plamned shutdown procedures so
that amy section of a
distribution system can be shut
down in am emerpency. (Recom-
mendation No. P-7241)

{c) Amead 49 CFR 192 to require that
each operator maintain a log which
shows the receipt and handling of
each leak or emergency report
seceived. Information concerning the
time that the was first
seceived, that a crew was finst dis-

to the sceme, chat such a
aew asvwed, aad that the condition
was comsidered safe should be in-
cuded. In addition, each pipeline

operator  should be required to

dyuhperfovmmccmrapond

)

to gas-leak emergencies aad

Both che logs and the analy-

Id be made available to Scate
agencics and the Office of Pipeline
Safety. (Recommendation No. P-72-
42)

(d) Amend 49 CFR 192 to require that

i

be required to determine the
relationship between various condi-
tions and the number of dispatchers
necessary. (Recommendation No.
P-7243)

(¢) Amend 49 CFR 192.615 to inchude
an explicit requirement that each
pipcline  operator notify and co-
ordinate his activities with local fire
and police officials when gas leaks
create hazardous conditioes.”
{Recommendation No. P-72-44)

2 The American Public Works Association
develop guidelines for preconstruction meetings,
wlnch should include methods of preveating
damage to underground utilities ® be em-
countered during the proposed comstruction
work. Such preconstruction meetirgs should be
attended by all operators whaose facilities are
involved. (Recommendation No. P-72-45)

3. The American Socicty of Mechanical
Engineers Gas Piping Standards Committee

(a) Recommend methods of numbering
or marking valves in the field 50 that
they can be readily and positively
identified. (Recommendation No. P-
72.46)

(b) Develop guidelines to be wsed by
pipeline operators in establishing pre-
planned sectionalizing programs to

shut down any section of main in an

Tgeme 21 Recommendaticn 1(b) m Powd repat, “Lenc Saw
Ges Company, North Rschiand Hillh. Tcxss, October 4, 19717
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emergency. (Recommendation No.
P-7247)

(<) Develop wdehnes to assist pipeline
operators m preparing their emer-

gency plans. These plans should
indscate the action to be taken by

the fir gas company employee
arrving at the scene of an emergency.
{Recommendatron No. P-72-48)

(d) Develop guidelines to assist pipeline
operatars im educating customers and
the geucral public in the proper
acton to take if gas leaks are
detected. (Recommendation No.
P.72.49)

(¢) Develop guidelines in cooperation
weh the Nationa! Fire Protection
Association to assist pipeline opera-
tars = determining the conditions
under which local fire and police
officials should be notified. (Recom-
mendation No. P-72-50)

(f) Develop guidelines for classifying
and responding to leaks reported by
the public. (Recommendation No.
P-72:51)

4. The Natonal Science Foundation, the
Office of Preparedness, and the
Naciona! Bureau of Standards initiate a rescarch
project. under thew cooperative pmp’am.
“Building Practices for Disaster Mitigation.”
study the flow of matural gas through various
basernent wall materials and types of construc-
noa. Tho project should also include effective
methods of sealing the space around under-
pround wtilrty lines where they enter a building.
The effects of aging. settlement, and exposure to
water should be considered. (Recommendation
No. P-72-52;

S. The American Gas Association study the
flow of gas through various construction fill
media 27.d recommend methods and types of fill
8o be wied m the mstallation oi underground
wtilxy bnes. 'Recommendation No. P-72-53)

6. Thc Washington Gas Light Company

(s! Exsend, 1n cooperation with other
sty companses and governmental
agencies, the Miss Utility program to
receive reports of proposed excava-
tion work in the entire Washington
metropolitan area. (Recommenda
non No. P-72.54)

(b) Develop a sectionalizing program of
its high-pressure distribution system
30 that preplanned procedures are
available to isolate any section of its
system in an emergency. (Recom-
mendation No. P-72-55)
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(c) Tran and equip all appropriate
radio-equipped field personncl to
locate and operate main hine valves
under the direction of knowledge-
able office personnel. (Recom:
mendation No. P-72-56)

{d, Expand its customer education pro-

gram so that its customers and the

general public can be made awar: of
the proper action to take if gas leaks
are detected. (Recommendanion Mo

P-72-57)

Maintain a leak log which will give

appropriate information relative to

all aspects of receiving and respond-
ing to reported leaks This informa-
ton should be analyzed penodically
to provide information which will
readily point out problem areas in
WGL’s response. (Recommendation
No. P-72-58)

Indenufy all valves in the field o
permit  positive idennficanon.
(Recommendation No. P-72-59".

(g) Realgn ity dispatching facilities so
that one dispatcher can contact all
field persunnel capable of responding
to an emcrgency when such a situa:
tion 1s encountered. (Recommenda
tion No. P-72-60)

(h) Coordinate the activitics of the trans.
mission and distribution department
dispatcher with the customer ap-

phiance dispaccher 20 chat an

» :.‘m is hed to
sceae of any reported in the
distribuvion system. (Recommenda-
sion No. 72:61)

(e

—

(f

~—

(i) Provide all maintenance foremen
with the equipment secemary to
squeeze off 2-inch and smaller gas
lines. {Recommendation No.
P-72-62)



NTSB-PAR-72-5 PIPELINE ACCIDENT REPORT- LONE STAR GAS COMPANY,
FORT WORTH,TEXAS, OCTOBER 4, 1971

On October 4, 1971, a violent explosion blew out the roof and four
walls of a house in Fort Worth, Texas, when a gas stove was lit, destroying
the house and severly injuring its occupant.

After the fire department extinguished the blaze, the gas company
employees initiated a leak search, and discovered five ruptures in the
plastic distribution system that served the area. Each of these ruptures
had a 1/8-inch-wide crack which extended across the top half of the ptpe
circumference.

The NISB determined that bhe probable cause of the explosion and
fire was the ignition of an accumulation of natural gas which had
migrated under a pressure of 20 p.s.i.g. from a failed plastic service
saddle-tapping nipple connection into the house. Contributing to the
failure was its improper installation, previously imposed load stresses
which resulted from the repeated operation of heavy construction equipment
over the connection, and heavy rainfall which caused the soil to exert
pressure on the pipe.

The specifications called for reinforcing sleeves to be fitted over
the heat-fused joint between the service saddle and the 3/4-inch tapping
nipple. However, these sleeves were not immediately available. Shorter
lengths, not specifically designed for this task, were cut from a coil
of plastic pipe and were substituted for the required sleeves. (These
short sleeves, however, did not provide the required reinforcement needed
to protect the heat-fusion weld.)

R & D CONSIDERATIONS

1) Undertake further studies in the field of heat-fusion welding of

plastics.

2) Develop guidelines for reinforcement. special backfill, and tamping
of mains and service lines in areas subject to external forces or
unstable soil conditions.
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IV. CONCLUSIONS

The National Transportation Safety Board
concludes that:

1. The Lone Star construction specifications
for the installation of plastic pipe were not spe-
cific in detafling the type, size, and kind of rein-

dee: to be ::d in service saddle-
tapping fusion we

2 'l\.?l;lluk gas distribution system which
suffered faillures in chis ares was installed im-
properly and was not adequately inspected dur-
ing construction.

3. The mewly installed gas distribution
systemn l:b:: subjected to repuwdwbloka:n m
stremes hesvy equipment

directly over i while widening the road

5. The laking gas which migrated up and
sceped into the Louse st 2109 Amands Street

came from s break in the plastic service line
which served the house acrom the street.

V. PROBABLE CAUSE

The National Transportation Safety Board
determines that the probable cause of the explo-
slon and fire was the ignition of an accumulation
of natural gas which had mz:;d under s pres-
sure of 20 p.sig. from a service
saddle-tapping nipple connection into the house.
Contributing to the failure of the connec-
ton were its improper installation, previously
imposed losd stresses which resulted from the
repeated operation of heavy construction equip-
ment over the connection, and heavy rainfall
which caused the soll to exert pressure on the

pipe.
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Vi. REOCOMMENDATIONS

The National Transportation Safety Board
recommends that:

1. The Office of Pipeline Safety of the De.
partment of Transportation:

Undertake a study in the field of heat
fusion of plastics and, as a result of that
study, issue regulations for the heat-fusion
welding of plastic piping systems L. 40 CFR
Part 192, Fusion Welding, in as much detail
as is contained in the existing welding speci-
fication for steel piping systems. (Recom-
mendation No. P-72-63).

2. The American Soclety of Mechanical
Enginecis Gas Piping Standards Committee:

(2) Develop guidelines for the use of rein-
forcing sleeves at plastic service linegas main
connections and incorporate them in the “Guide
for Gas Transmission and Distribution
Systems.” (Recommendation No. P.72-64).

(b) Develop guidelines for the require-
ments concerning reinforcement, special by -
fill, and umplnﬁ‘of mains and seevice lines
where their installation will be subjected to ex-
ternal forces due to anticipated road, curb, or
sidewalk construction, as well as unstable soil
conditions. (Recommendation No. I-72.68).

3. The Lone Star Gas Company:

(a) Revise its plastic pipe construction
specifications to include the specific type and
size reinforcing sleeve to be used with each type
of service saddle-tapping nipple connection.
(Recommendation No. P-72-66).

(b) Educate its construction inspectors as
to the necessity for corect installation of plastic
piping systems. (Recommendation No. P-72-67).

(c) Undertake a program acceptable to
the Railroad Commission of the State of Texas,
to inspect on a random sample besis the
mvic?x linegas main connections, :-g.:
those at the accident site to determine the pre-
sent condition of and the existing stress on the
piping. The results of this will deter-
mine the action to be taken on the other instal-
lations in the Lone Star system. Copies of these
test results should be forwarded to the Railroad
Commission of the State of Texas and the Office
of Pipeline Safety of the t of Trans-
portation (Recommendation No. P-72-68).



6. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1973
The following are the four pipeline accident reports and special

studies published during CY-1973.

B-PSS-73-1 Special Study - Prevention of Damage to Pipelines

B-PAR-73-1 Pipeline Accident Report - Northern States Power Co.,
Lake City, Minn., October 30, 1972.

B-PAR-73-2 Pipeline Accident Report - Exxon Pipeline Co., Crude 0il
Explosion at Hearne, Texas, May 14, 1972.

B-PAR-73-3 Pipeline Accident Report - Atlanta Gas Light Co., Atlanta,
Georgia, August 31, 1972



NTSB-PSS-73-1 SPECIAL STUDY - PREVENTION OF DAMAGE TO PIPELINES

The Associated General Contractors of America estimate that between now
and the year 2000, new construction in the U.S. will equal the entire
amount of previous construction. Since almost all comstruction involves
the movement arfd excavation of earth, this will undoubtedly affect pipeline
safety.

A Federal Power Commission survey of interstate gas transmission
pipeline indicated that from 1950-1965, "carelessness in the operation of
farming, roadbuilding, and excavation equipment caused the largest number
of line failures (26%)".Since 1965, while other major causes of pipeline
accidents have decreased in frequency, the number of accidents caused by
excavation damage has increased to 42% in 1972.

More than 600,000 of the approximately 935,000 miles of gas pipeline
in the U.S. are in distribution systems. In 1972, more than 71% of
distribution system accidents involved outside force damage, with 42%
of these related tu excavation damage.

In 1971, the Office of Pipeline Safety reported that of the 693,000
leaks which were repaired on gas distribution systems, 325,000 were caused
by corrosion, 90,000 by outside force damage, 60,000 by material failures,
29,000 by construction defects, and 189,000 by "other" factors.

» Among the programs which are being used to prevent damage by

outside forces are: a one-call system for quick notification of all
operators of underground facilities prior to excavation, publicizing the
telephone number and procedures to be taken in applying for excavation
permits, procedures for locating and marking pipeline facilities, more
accurate and complete records and maps of underground installations, and
programs for following up an accident if it does occur.

R & D CONSIDERATIONS

Improved technology for detecting underground pipes made of plastic,
cast iron, and ductile iron is needed. Some operators have buried steel
wire along with plastic piping so it can be located more easily with currently
available equipment. A downward looking radar system seems to be the most
promising approach available to locate underground pipes of various materials.
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V. CONCLUSIONS

Pipeline accidents caused by excavation and
:onstruction activities, including blasting, can be
revented. Although new technological advance-
nents and new concepts should be developed,
‘he hardware and the knowledge currently avail-
ible in many parts of the country can be used to
educe the number of excavation-damage acci-
lents. The major effort must come on the local
evel.

The operators of all underground systems
nust work together with local government offic-
als, contractor associations, individual contrac-
‘ors, State officials, planners, and developers.
The first step in achieving cooperation is gener-
lly the formulation of a Utility Coordinating
Committee in a local area. In many instances,
these committees will need guidance and a back-
zround of local and State laws and regulations to
assist them in preventing damage during excava-
rion activities.

Guidance and assistance could come from
statewide coordinating committees and even a
national organization of Utility Coordinating
Committees, which could help distribute infor-
mation concerning the latest techniques and
methods of preventing damage. Regulatory
measures should require notification of excava-
tion work and should be sufficiently flexible to
permit the operators of underground systems to
establish convenient methods of receiving
notification. Penalties should be adequate to
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deter potential violators and to encourage co-
operation by all parties concerned.

Regulatory measures alone will not prevent
damage. The OSHA regulations, if complied
with by the excavators, might be all that are
needed. Statutes and regulations must be aug-
mented by ongoing damage-prevention pro-
grams of the pipeline operators. These programs
must be given priority and must provide the
rapid service that the excavator needs to avoid
damaging an operator’s facilities. The assistance
of the excavator and his machine operator in
determining methods of and cooperation in
avoiding damage should be enthusiastically
sought. They should be educated as to the dam-
age and loss of life which they can cause and
should be given as much assistance as necessary
to help them avoid hitting a pipeline. On the
other hand, both contractors and machine oper-
ators should be licensed and have their licenses
revoked if they will not cooperate and if they
continue to cause accidents. A concerted effort
by all parties involved can drastically reduce the
number of excavation accidents.

VI. RECOMMENDATIONS

The National Transportation Safety Board
recommends that:

1. The Office of Pipeline Safety of the De-
partment of Transportation:

(a) Amend 49 CFR 192 and 4% CFR 195
to require each pipeline operator to
establish a program for the prevention
of excavation-type damage to its un-
derground facilities.® (Recgmmenda-
tion No. P-73-12)

(b) Revise its methods of summarizing the
reports of individual gas pipeline leaks
and failures to show clearly those ac-
cidents resulting from excavation ac-
tivities. (Recommendation No.
P-73-13)

5This recommendation is similar to R‘ecommendation 1(a) in

the Burlington, lowa, pipeline accident report. (See Reference
3)



(c) Amend CFR 192 and 49 CFR 195 to
require that consideration be given
during the design of pipelines to pre-
vention of damage to them in the fu-
ture, especially in locations where later
excavation might be expected.
(Recommendation No. P-73-14)

2. The American Public Works Association:

(a) Encourage its local chapters to estab-
lish Utility Coordinating Committees
in all urban and suburban communities
where effective committees are not
currently in operation. (Recommenda-
tion No. P-73-15)

(b) In regard to Recommendation 2(a),
develop guidelines that will assist com-
munities to develop systems, proced-
ures, and organizational arrangements
for coordinating and regulating the ac-
tivities of all parties working near un-
derground facilities. (Recommenda-
tion No. P-73-16)

(c) Encourage its local chapters to adopt
standards which show the desired lo-
cations for all facilities installed below
ground. (Recommendation No.
P-73-17)

(d) Develop standard colors for identify-
ing underground facilities to be used
for temporary marking and staking by
operators of such facilities, and urge
local chapters to support adoption and
use of these standard colors. (Recom-
mendation No. P-73-18)

(e) Coordinate, with support from the
groups which participated in the
Safety Board’s April 18, 1972 sym-
posium, the establishment of a na-
tional organization of Utility Coord-
inating Committees. (Recommenda-
tion No. P-73-19)

3. The National Association of Regulatory

Utility Commissioners:

(a) Urge its member commissions to en-
courage the establishment of local and
statewide Utility Coordination Com-
mittees where non exist.
(Recommendation No. P-73-20)
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(b) Urge its member commissions to pro-
pose and support legislation that will
help prevent damage. (Recommenda-
tion No. P-73-21)

(c) Urge its member commissions to pro-
pose and support legislation requiring
persons planning to excavate, and op-
erators of excavation equipment to be
licensed. (Recommendation No.
P-73-22)

. The American Society of Mechanical En-

gineers Gas Piping Standards Committee:

(a) Develop guidelines that can be fol-
lowed by gas pipeline operators during
design and installation of piping sys-
tems, with emphasis on prevention of
future excavation damage. (Recom-
mendation No. P-73-23)

(b) Develop guidelines to assist gas pipe-
line operators in establishing excava-
tion damage prevention programs.
(Recommendation No. P-73-24)

. The American National.Standards Institute

Section Committee for Liquid Petroleum
Transportation Piping Systems (ANSI
B31.4) include in its standards the require-
ment that consideration be given, during
design and installation of liquid piping
systems, to avoiding future excavation
damage. (Recommendation No. P-73-25)

. The American Petroleum Institute de-

velop guidelines to assist liquid pipeline
operators to establish excavztion-oriented
damage prevention programs. (Recom-
mendation No. P-73-26)

. The American General Contractors of

America and the Internatiopal Union of
Operating Engineers develop guidelines to
be used by contractors and machine op-
erators prior to and during construction,
with emphasis on prevention of damage to
underground facilities. (Recommendation
No. P-73-27)

. The American Gas Association and the In-

dependent Natural Gas Association of
America design a standard gas pipeline
marker thai can be utilized by all gas pipe-
line operators to mark the location of their
transmission pipelines. (Recommendation
No. P-73-28)



NTSB-PAR-73-1 PIPELINE ACCIDENT REPORT - NORTHERN STATES POWER CO.,
LAKE CITY, MINN.,OCTOBER 30, 1972.

On October 30, 1972, a bulldozer struck and snapped a 3/4-inch steel gas
service line in Lake City, Minn. Gas at 36-psig pressure migrated to a
department store which blew up and later caught fire. Six persons died and
10 more were injured.

The power company later unearthed the entire gas line and discovered
that in addition to being snapped by the bulldozer, the line had also been
pulled out of compression coupling next to the main.

The NTSB determined that the probable cause of the accident was the
ignition of an accumulation of natural gas leaking from the unmarked service
line which had been struck by the bulldozer. Contributing to the accumulation
of gas was the failure of the company representatives to realize that the
15-foot displacement of the pipe meant that another break had occurred elsewhere.
Also contributing to the migration and permeation of gas from the leak into
the department store was the wooden plug which was inserted into the broken
pipe to stop the flow of gas, but which acted to seal off the escape route for
the gas.

R&D CONSIDERATIONS

1) Undertake a study of fail-safe devices which will stop the flow of gas
from ruptured gas lines.
2) Study methods of readily identifying conditions which could produce forces
or loads on compression couplings which cannot be sustained.
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(Wlstract 37/ _ 1. -1 (7L Tae
At 4315 p.=., on October 30, 1972, bulldozer

tajured.

4

~3fi-tach gar-service line, im-babke City, Misn' &t 4330 pr-a. 8 department
store located near the rupture, but not served by gas, bler up and later
caught fire. Six persons died as a result of the explosion and 10 more were

The Borthern States Power Company (NSP) later unearthed the entire
service line snd discovered that in addition to being smapped vy the bull-
dozer, the lins had been pulled cut of 8 compression coupling next to the
msis. Css, at 36 p.s.i.g pressure, hed permeated tha eoil, uigrated {mto
the departseat-store basesent, accumilated, and exploded.

Bational Transportation Safety Board determines that the probable
cause of the explosion and fire ian the department store basement wvas the
fgnition of an sccumilation of nstur.l gas leaking from the unmarked
service line vhich had been struck by the bulldoser.

')H)QIJIN;./ n. woel ¢
struck and snapped a ’

ﬁ\*.

UAZA D

Pipeline sceident, matural-gas leakage, cowpression
couplings, pipeline safety standards, pudblic sware-
mess of gas emsrgencies, valve operations, gas
migratien throsgh soil, electric-ewitch ignition.

Y¥.BTstribution Statement

Document {s awailable to the
public through the Natiomsl
Technical Information
Service, Springfield, V.,
22151,
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inent stote was hatutal gas which leaked from o
'ulkdcmpmbacu&pme&e‘th.l.
migrated into the basement flssutes In
the cellar walls, snd sccumulsted in the buse-
ment.

2 The 15-foot displacement of the pipe by
the bulldozer should watned obsetvers that
some fallure had occutted st some point other
than the visible break.

3. The budings nt 1o the lesk were et
thecked for gas, in violation of the intent of the
NSP Gas Operation and Mainte nence Procedutes
Manual. manual, however, tmore
emph asis on testing and checking for gas than en
the evacuation of inhabitants.

4. The wooden phug driven into the severed
Md&;ﬂ&k*utoﬂ&w‘?i
escape for g, incte [
ptemrevldmdu:.ﬂ.mduuu‘&epb
pe: neate the surrounding soll and migrate inte
the department stare more tepidly then would
otherwise have occurred.

S The flow of gus through the faled service
"Yne wes not thut e‘ﬂupedmondy.b«wulhe
secesary vah e bey was on o service truch miles
from the sceme. Two other local valves to nop
e g flow were inopersble for the same

G hb ble whether the designation
% ke m emergercy valve for the
bution system complies

9 CPR 192.181(a).

e,
>

8. The Safety and Healt® . .. tion contained
ia 29 CFR 1926.651(a) does not re-, *h* that o
def.aite determination be u«*mma ‘:\y
endergound facilities exist in the immedutc
ases of comstruction work. This part of the regu
lation appears unenforceable as provently
oritten.

9 Th sion coupling pulled out a1 s
sesult of the line being hit and displaced by the
Selidoser.
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10. The Pederal pipcline regulations (49 CFR

192) are vague [y umwn. the condi

tions wader which compression-type coupling

ml be wsed. The drclsion of whethet w unr

such couplings, in effect, i left to the ndividual
design engineer.

1. Lake Firc Department. Police
Department, and ¢ of Civil Defense com
bined effectively 10 extinguish the fire, evecuate
the dead and inh red and maintain arder in the
affected ares.

V. PROBABLE CAUSE

The Nationd Tr tion Safety Board
detormines that the probable cause of the explo
sion and fire in the department store bascment
was the ignktion of an sccumulation of natursl
oo lesk '
which hed struck by the bulldosss,

Contributing to the sccurmulation of gas wes
e 57001 . plcemen of the pow e

t the :3doot 4. n meant
thtm&uhdhdmndchm

Conaibuting to the migration and permeation
o('nfmtgclulhmﬂnd- ment sose
was the wnoden plug which was inserted in the
broken pipe end in an effort to stop the Bow of
gas. but which sealed off che sscape route for

the gas.
Contributing 0 the amount of gus relecsed

was the unavallability of the required valve ey,
which necesitated a time cunsuming excovation

ad exposure of the buried valve befure ik could
be ahut off.

Vi. RBCOMMENDATIONS

The National Tramportation Safety Board
tecommends that:

1. The Office uf Pipeline Safety of the De-
partment of Transportation:

(a) Undertake a study of failsafe drvices
which will stop the flow of gas from ruptured
- lines. Based ot the results of this study. OPS
should conmder amending 49 CFR 192 w
tequire the installstion of swch devices m
sppropriate locations in ges distribution
systems {Recommendstion No. P.73-2)

(b) Undertahe o review of 49 CPFR
192.367(b. relative to the uncettainty = ®»
the conditions which permit the wee of com-
premion couplings, and initiate a rulemaking
which will definitely identify conditoms
which permit ot pmhl‘h the ume of compres
son couplings. If necemary, the review should
include o study of objective methods of
readily &nﬂfyu kions which could
produce forcm or which Lanact be e

tained. (Recomme ndation No. P.73.3)



(€) Amend 49 CFR 192.181(a) vo lnchede
requirements which exprem clearly the insemt

of OPS comcerning the mumber and the loce- hould be given to the impartance of having
tion of emergency valns in high pressure gas the proper valve keys immeduately available.

distributioa systems and which treat the need {Recommendation No. P-73-7)
for keys im the bands of Jocal authorities.
{(Recommendation No. P-734) _ (b) Designate emergency valves in its distri-
bution systems to permit rapid shutdown of
2. The Deparoment of Labor revicw its Occu- failed sections without interrupting gas service
pational Safety and Health Regulation 29 CFR to an entire community. (Recommendation
1926.651(a) to vequire tha: a positive determi- No.P-73-8)
mation be made 4 w the location of under-
ground facilitics at the proposed eacavation site. (c) Emphasize to the maintenance per-
(Recommendation No. P-73-5) sonnel the impartance, need, and desirability

3. Th: Amecrican Society of Mechanical of supplying pipeline location information
Eagineess Gas Piping Standards Committee and clearly marking existing lines. (Recom-
devdlop guidelimes to be used by distribution mendation No. P-73-9)
pipdinc operatars in designoting the location of

emergency valves to be wsed to asure a (d) Undertake to inform the public mare

minimem time % shut down a section of main fully as to the mature, characteristics, and

in an emergency. (Recommendation No. P-73-6) hazards of natural gas and the steps to be

4. The Northera States Power Company: taken when it i encountercd. (Recommenda-
tion No. P-73-10)

tenance Procedures Masual to emphasize S. The Department of Public Works of Lake
more fully aad deady the importance of  City, Minn., require coordination between the
rapidly shutting down Gailed pipelines, evacu- contractors and the affected owners and oper
sting persoms from the affecend asea, checking ators of underground facilities in the city a8 a
buidings adjacent to the leak area, and noti- prerequisite for obtaining a construction permit.
fying policc and fire officials. Atteation (Recommendation No. P-73-11)



NTSB~PAR-73-2 PIPELINE ACCIDENT REPORT - EXXON PIPELINE CO., CRUDE OIL
EXPLOSION AT HEARNE, TEXAS, MAY 14, 1972

This report describes and analyzes the explosion on May 14, 1972 of crude
oil vapors which had sprayed from a 6-inch long rupture in a 8-inch liquid
‘pipeline near a pumping station in Hearne, Texas. The explosion was followed
by a fire which consumed over 300,000 gallons of crude oil. One person was
killed, two injured, one house was destroyed,and several nearby communications
lines were melted.

The pressure in the 48-year old pipeline at the point of the failure had
increased over a 10-hour period from 400 psig to 530 psig. There were no
pressure-relief devices installed on this system.

NTSB determined that the probable cause of the failure was excessive
internal liquid pressure. Contributing to the failure of the pipe was its
thin-wall condition, caused by corrosion of the unprotected bare steel walls.
R&D CONSIDERATIONS

No R&D requirement.
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. oSS
The Nationsl Trsnsportatiom Safety Board concludes that:

2. At the time of the accident, there were no pressure-relief
devices installed and in operatiocn on this system. If such devices had
bosn {n operation and had been set at a pressurs which reflected socurate-
iy the true condition of the pipeline, the line failure would mot have

3. The successful 1,100-p.s.1.g. hydrostatic test pecforuad em this
pipeline by Bxxon 1a 1958 vas mullified by the effects of oontizmed ser-
sesion. The line failed at .8.4.5. pressure.

4. It will be necessary to ccnduct & mew hydrostatic test em at
least this failed section of line ia order to svaluate the curreat ese-
soccurets pressure data em which o

s
%
|

preasures from the wmattended pump stations to the dispatching effiece we-
sulted fu the dispatchers’ being unmwere of trouble in the closed-in system.
ax

the time of the accident, Exxon was not ia eonformsnce with

C¥R 195.408, Communications. This regulation, howewer,
is vague aad therefore unenforceadls, and is not specific enocugh to guide
pipeline compenies to provide the correct kind and emount of commmicable
information for the safe operation of pipelines.

7. Unawesreness om the part of the dispatchers of eny line trowble
from 12:30 a.m. wetil 6:20 a.n. resulted in the late motificatiom of
the maintenance personnsl and the subsequent failure to shut off the
leaking crude oil watil after the explosion and fire.

8. The Al-hour lapse betuesn the line rupture and the explosion
alloved enough crude eil %o escape to fuel & fire which tesporerily
severed all pipeling, reflrved, and telephons commmications and blecked
the sxin kiglway {nto Nearne from the south.

9. If an wadetected lesk of this mature had cocurred im a move
densely populated srea, mmerocus fatalities, more injuries, aad greater
property damage would have occurred.

V. JROBARE CASE
The Netiomal Tramsportstion Safety Board determines that the prob-

Contributing to ths excessive i{nternmal pressure were am imcreass inm
the tamperatwre of the ecrude oil withia the pips, the resultast expassion
of the crude oil, and the failure by the pipeline compemy to provide emy
presowre relief for the closed-in pipeline system.

Contributing to the failure of the pipe was its thin-wall comditiom,
by the corroeion of the wnprotected bare stesl walls. The lack of
Yederal regulations to vequire periodic, hydrostatic pressure testing
8 factor ia the pipelins rupturs.

Ill
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poriodic hydrostatic retesting of these pipelines or progressive reduc-
tiom im their operating pressures based upon the effects of continuing
corrosion, or both. (Recommendation Mo, P=73-29,)

() Amend the 49 CFR 195.408, Commmnications, to describe more
fully the type of {nformation required for the safe operstion of pipe-
lines and the conditions under which this information should be trans-
mitted remotely. (Recommendation No. P-73-30.)

2. The Exxon Pipe Line Company:

(2) Install pressure relief devices on thie Systes and similar
systems, 1if applicable, to prevent s repetition of the failure of &
elosed-in system due to overpressure. (Recommendation No. P-73-31.)

() 1Install facilities capable of remotely transmitting the con-
tinuous recording pressures fmthCmnndMumuudmeo
tha central dispatching office. (Recamendation No. P-73-32.)

(c) Imstruct the dispatchers to monitor carafully those lines
vhich are elosed-in and inoperative to preclude the possibility of over-
pressure. (Recommsndatiocn No. P-73-33,)

(¢) Initiate a thorough cathodic protection survey over this sys-
tem, from Hearne to Satsums as a min{mm, and at random {intervals uncover
and physically inspect the Pipe, with particular emphasis on the known
"hot spot™ corrosion areas. (I;eo-ﬂatton No. P=73-34.)

(e) Add additional cathodis protection equipment, based upon the

resclits of this survey, to mitigate the continuing effects of corrveion
oa this system. (Recommendation No. P=73-35.)

(f) Mot operate or close in the Comyn to Satsuma system from Hearns
to Satsums at & pressure greater than 400 p-s.i.g., mtil at least this
section of lins has been hydrostatically tested successfully and found to
be safe for higher operating pressures. (Recommendation No. P-73-36.)

nmnmmmmlwmmn
/s/ JOHN A. REED

Chairman

/o/ FRAXCIS M, McADAMS
Member

e/ 1oOUIS M

/o/ 1SABEL A, BymBGESS
Member
Is/ %ﬁl&ﬂ_

Asaguet 1, 1973
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NTSB-PAR-73-3 PIPELINE ACCIDENT REPORT - ATLANTA GAS LIGHT CO,, ATLANTA,
GEORGIA, AUGUST 31, 1972

This report describes and analyzes a gas explosion which occurred on August

31, 1972 in the one-story annmex building of an Atlanta high school. Gas had
leaked into the building from a cracked 6-inch cast-iron gas main. The building
was evacuated and gas company employees arrived 30 minutes before the explosion.
One person died and seven were injured.

The NTSB determined that the probable cause of the accident was the
ignition of gas which migrated from the pipeline which had cracked as a result
of uneven soil settlement which applied a bending force to the pipe in an area
weakened by graphitization (corrosion). Contributing to the explosion was the
failure of the gas company to check for gas in the building, to shut off the
flow of leaking gas, and to notify police and fire officials.

R & D CONSIDERATIONS

1) A more extensive testing program to determine the effect of graphitization
on the strength of cast iron pipe would be useful in establishing at what
point a graphitized main should be considered for replacement.

6-14
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CONCLUSIONS

I. The Atlanta cas Licht Compan: was not in compliance with &9
CFR 192.615. vhich requires vritten emergency procedures.

2. The actusl harard that existed at the annex building was mot
known by AGL when it received the leak report, nor was {t
determined bv the emtrgency crew sfter they arrived at the
scene.

3. An sccurate history of the causes of breakage of cast-fron
mains cannot be obtained from the sccident reports filed vith

the Office of Pipcline Safctv by the gas distribution operators.

L. Preventative measurces are needed to reduce the hazard from

fractures of cast-iron mains. Thesc measures can be determined

by a systematic review of conditions that cause such failures.

5. The role of rraphitization in failures of cast-iron mains has
been establjshed by the National Bureau of Standards., Craphi-

tizatfon reduces wall thickness, which, in turn, reduces resis-~

tance to bending stress,

6. It s ditticult (o determine the extent vf external corrosjon
in cast=iron pipe by the visual examination required by 49
CFR 192,459,

7. Since AGL records did not indicate the frequency and (auses
o failures o! ict-14 Tains, it was difficult for AGL
tooassess tne problem accurately and ilan remedial action.

Ve PROGABLE CAUSE

The National Tronspoerttien Sarcty Board determines that the
probable .aise of th, CAPL S n was tae jenition of 2as that leaked
from a cast ironm main crack.d be univen soil soettlement which applicd
2 bending force to the Pipe in an aret weakenod be wraphitization.

Contributine to tie vxplosin wis the (ailirc by the vas compiny
to check for cas in the iobdine . to o shut off the flow ~f leaking eas,
and to notifv police and f,r. cificials,

VI. RECUMMENDATIONS
The Nationa? Tronsperzation Sufetly Board recemmends tha: .

Lo The nffyce of Pipiline Safety of tne Departs. nt of
Transoortationg:

(a) I=pr.: the Nrdeat-reporting require=.ats
in order te obtain o better understanding
Ol ke vauses o f fajluares of cast-iron ~ains.
(Reov=aendation No, P=73<37)

(b) In ¢ perats n with the various State reaulatoery
encies, dotermine the docree of nationwide
cwplimee with 49 CFR 192,015, written emoroengy
procediures. and take enfor.emwnt action avcordinz-
Iv.  (Rec vmendation No. P-73-38)
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(c)

(d)

In cooperation with the various State regulatory
Iencivs, enccurace gas distribution operators
to review the factors that cause failures in
tast iron =.uns in their svstems, and to take
Recessary action to reduce the hazard to the
Publi- . (Recommendation No. P=73-39)

Give idditional resulatory consideration to

the effects of sraphitization on the resistance
of (ast-iron mains to external loads, Localized
and gueneral xraphitization should be defined.
(Reconwendation No. P=73-40)

2. The Amcrican Societv of Mechanical Engineers Gas Piping
Standards Committce:

()

(b)

Develop criteria which can be used by gas
distribution operators for reducing the
potential hazards from breaks in cast-iron
mains. The criteria should consider
replacement or repair of mains, bascd on

pipe size, eraphitization, ¢xternal loads.
traffic, soil condition and stability,

and gas pressure. (Recommendation No. P-73=41)

Develop cuidelines for determining the extent
of graphitization of cast-iron pipe by means

of visual examination, as required in 4Y CFR
192.459, and the cffects of such rraphitization
on possible future leaks or fractures.
(Recammendation No. P-73-42)

3. The Atlanta Cus Light Ccmpany:

(a)

(b)

(c)

(d)

Prepare written vnergency procedures and acquaint
appropriate operatine and maintenance employees
wvith the procedurcs, (Recommendation No P=73=43)

Improve its record-keeping svstem so that the
number and causes of cast-iron main breaks can
be readily obtained. (Recomendation Yo, P-73-43%)

Take whitever remedial action is NUCessary to
reduce the possibility of breakage of cast-iron
mains. This action should jnclude replacement
of thosc scetions of cast-iron main susceptible
to failure. (Recommendatio-~ No. P=73<45)

Duvelop a sectienalizine program of s high-
pressure distribution system so that preplanned
procedurvs are available to isolate any scction
of its system in an emcruency,  (Recommendation
P-73-46)
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7. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1974

The following are the six pipeline accident reports published during

CY-1974.

'NTSB-PAR-74-1
NTSB-PAR-74-2
NTSB-PAR-74-3
NTSB-PAR-74~4
NTSB-PAR-74-5

NTSB-PAR-74-6

Pipeline Accident Report - UGl Corp., Coopersburg, Penn.,
February 21, 1973

Pipeline Accident Report - Southern Union Gas Co., El Paso,
Texas, April 22, 1973

Pipeline Accident Report - Missouri Public Service Co.,
.Clinton, Missouri, December 9, 1972

Pipeline Accident Report - Columbus Gas of West Virginia,
Inc., Charlestown, West Virginia, December 2, 1973

Pipeline Accident Report - Washington Gas Light Co., Bowie,
Maryland, June 23, 1973

Pipeline Accident Report - Mid-America Pipeline System
Anhydrous Ammonia Leak, Conway, Kansas, December 6, 1973
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NISB_PAR-74~1 PIPELINE ACCIDENT REPORT « UGI CORP., COOPERSBURG, PENN. ,
FEBRUARY 21, 1373

This report describes and analyzes a natural gas explosion in
Coopersburg, Penn., on February 21, 1973. A contractor was constructing a
sewer line parallel to and near a 49-year old, 8-inch bare steel gas main.
Dynamite charges were detonated and the contractor notified the gas company
that gas was escaping and he thought the line had been broken. Gas company
personnel arrived and attempted to evacuate a nearby apartment house. The
building exploded and collapsed and the escaping gas caught fire. Five persons
were killed, 16 were injured, and two buildings were destroyed.

The NTSB determined that the probable cause of the explosion and
fire was the ignition of an accunulation of gas which leaked from an
acetylene weld in the gas line after the weld had cracked by the detonation
of excessively heavy and closely positioned dynamite charges. Contributing
to the accident was the failure of the municipality and the gas company to
act upon an earlier warning by the gas company inspector about excessive
use of dynamite and the failure of the contractor to fully observe blasting
regulations.

R & D CONSIDERATIONS

No R & D requirement
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This report comtains Plpeline Safety Recommmdations PeMo-l through P-2-9.

(W ABstract

This report descrides and analyzes 2 matwrel gas explosion ia Coopersburg, Pu.,
en Febcwary 21, 1973. Am’t’ollumwqu-u. ond gas st 50 peig
entered sm apartasnt bowse aad exploded. Five perscas vere killed, 16 persoms were
tajured, ond 2 buildings vere destroyed.

The Katioms! Trameportation Safety Board deternines that the probable camse of
the explosion and fire was the fguition, by an wnknrem sowrce, of an accumulatiom of
§28 vhich lesked from em acetyleae weld in am B-inch pipeline after the weld had been|
€racked by the detomsticn of excessively hosvy and closely positionsd dynamite charges
Cootributing to the pipeline failure was the failure of the Mumicipal Asthority of
th-dewﬂlﬂthll‘lc“pntluu&lqoa.amlluqulq
a ICI imspector sbowt excessive wee of Jynasite mear this gas main, despite a pre-
viows gas leak which had been coused by dynsniting on this seme constrectioa pcojece.

The repert containe recormendstions to the Bational League uof Citiss, the
Eatiomsl Assecistiom of Counties, the U. §. Conference of Mayors, the U. §. Ofiice
of Pipeline Safety, the American Society of Mechanical Exngineers, and the UG Corp=-
oraticn. Thest recossmndations f{mclimde propossls for more adequete fmspectiom of
pipelines during owtside construction, wore comprshensive amd detailed preconstruc~
tics meetings, end preplommed emergency procedures.

17.0%ey Words T BTstridut on Statement
Nstural Cas Exp.oeion, Dynamite, Comstructioa, Acety- This document {5 aveiladble
lene Welds, Migration of Cae, Pilpeline Safety Standards| to the public through the
Preplosned Cmsrgessy Procediures, P econstrwction Betioma]l Technmical [afocesm~
Mesting, Liatson, Pipeline Marking. . tiom Service, Sprisgfield,
Va., 22151.
LA Rirnurnr Socurity LlessiTlcotTon |11 6o, of Poges | 31 Price
lof this report) (of this page) )
URCLASSIFIED URCLASSIFIED i s 29 |# .
3 .3 Q )
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L 18

IV, CONCLUSIONS

mhtlmo!tunaqumwumemtynm.
abrupt, external shock wave produced by an excessive weight
of dynamite charges detonated next to the gas main.

A previous gas lesk caused by dynaxiting 41d not alert the
coatractor, W, or the Municipal Authority to the Hazard of
blasting neer gas lines. The varning given by the ICI Le-
spector to the contractor, UCI, and the Municipal Authority
about ths excessive weight of the dynamite chargms and their
proximity to the 8-inch gas main also went unheeded.

Bo preplanned emergency procedure had been prepared by ICI
to cope ismedistely with the consequences of a serious sas leak.

Although the Mmicipal Services Conference had been held with
the Municipal Authority, the contractor, UCI, and other affected
parties, uo one had carefully detailed the propesed dynamiting,
not had the size or proximity of charges been discussed.

The Musicipal Authority, through the engineer vhom it had as-

signed to the sewer project, failsd to inspect closaly enocugh
to prevent the coutractor from using wnsafe blasting practices.

The weight of the chaige and the detonatiom of one heavy charge
below the line instead of three light charges at various depths
were in emcess of State blasting regulations.

The actions of the UCI and contracto: "s persounel as well as
those of the Pennsylvania State Police and the Coopersburg fire
aad police departments in extinguishing the fire, evacuating the
injured, and mintaining order wers exemplary.

V. [FROBABIE CAUSE

The Nazionsl Transportation Safety Board determimse that the probable
cause of the explosion and fire was the ignition, by am unknown sowrce,
of an sceumlation of gas which leaked fros an scetylens weld in aa B
inch pipeline after the weld hed been eracked by the detonation of em-
cessively hesvy md closely positionsd dynemite charges.

Comtributing to the pipeline failure wvas the failure of the Mumici-
psl Asthority of the Borough of Coopersburg amd the UC! Corporstiom to
88t wpom s earlier warning by a ICI {nspector about excessive use of
dynamite neer this gas main, despite & previous gas leak which had been
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Saused by Qysamiting om this sare comstrwctiom project. Comtrideting to
mmmtwmudthdyuuehnqummfulunbymw
Contractor to cbserve fully the State blasting regulations. Contributing
to the explosion and fire was the lack of & Specific preplanned emergency
procedure for lesks. Coutridbuting to the cdelay in extinguishing the fire
ves the faflure te foolate rapidly the failed sectiom of pipe.

YI. RECUMNENDATIONS
The Nationsl Transportatiom Safety Board recoomends that:

l. The Office of Pipeline Safety of the Department of Transpor ta-
tion issue regulations to require that pipeline operators have
definite procedures to protect their facilities affected by
blasting operations. These regulations should econsider, at a
alnimm, the age of the pipeline, the operating pressure, the
type of weld or mechanical joint, the generasl cond{tion of the
facility, tha >ype of soil, and the sres geography. (Recom-
mendation No. Pe74-1)

2. The American Society of Machanical Engineers Cas Piping Standards
Cossxittee develop guidelines for use by pipeline operators to
protect pipeline facilities affected by blasting operations.
(Recommandation No. P-74<2)

3. The Mumicipal Authority of the Borough of Coopersburg, the
National League of Cities, the Kational Assaciation of Counties,
and the ', S, Conference of Mayors:

(a) Initfate more comprehensive and mone eontrolling inspection
procedures on econstruction projects to insure that all
work {8 performsd safely and correctly as detz’ led in con-
struction plans and specifications, particularly where
blasting 1s involved. (Recoemendation Ko. P74

®) Conduct comprehensive and detailed preconsituction mentings
for all projects to explain the full scope, timing, ard
eritical or hazardous elements f{nvolved At these moetings,
the coatractor and the affected utility companie: should
be {mstructed to work closely with each otier and with any
Government representstives on the jobsite. Mescwmendation
Mo, P=Yb=b)

() Insure that ary utilicy company affected by construction

. have a preplanned exergency procedure which is understood
by all parties and wvhich can be carried out expeditiously.
Qecommendation No. P-74-9)



@) Use s gmlified inspector on eech GCovermmsnt job, who will
be at the jobsite at all times éuring counstrwctiem.
fom No. P=34-6)

4. The UCI Corporstion:

(2) Imitiate more comtrolling inspection procedures om com=
struction projects in ths vicinity of all gas facilities.
Where these projects {nvolve blasting, the WI {nspector
should observe the shot Mole loedings amd obtain & copy of
the blaster's "diary™ for WCI records. (Recommsndaticn

() Initiate specific preplanned emergency procedures Yor wee
when comstruction projects are ia proximity to gas fecili-
tiss. Such procedures should include the wse of pTese-
lected and prelocated valves which can be closed fwmedi-
atsly ia the event of a gss lead. Recommendation No,
P=2-8)

(c) Deveiop liatson, before and during constructiom, with the
eoatractor and otinr parties affected by construction. As
parc of this liaison, UCI should fully f{nform the cow-
tractor and the c2ior parties of emsrgency procedures aad
should be fully {nforme! of the daily progress of comstrwe-
ticn. (Recommendation %o. P-76-9)

BY THE BATIONAL TRAMSPORTATION SAFETY BOARD
/s/ FRAXCIS R. McADANS

VYesber
/o] jouts . TWMYR
Nember

/s ISABEL A, BmcESS
Mamber

Tebruary 7, 197

Johm N. Reed, Chairmsn, snd Villiam R, Haley, Member, were abseat, amd
€14 mot participste in the adoptivm of this Teport.



NTSB-PAR-74-2 PIPELINE ACCIDENT REPORT- SOUTHERN UNION GAS co.,
EL PASO, TEXAS, APRIL 22, 1973

A natural gas explosion occurred in E1 Paso, Texas, on April 22, 1973.
The explosion destroyed seven of 15 units in an apartment complex, killed
seven people, and injured eight.

The explosion was caused by the migration and ignition of an
accumulation of natural gas which had 1leaked primarily from a broken
thread in a cast-iron reducer and to a lesser extent from two nearby
corrosion leaks in the 2-inch cast ironm distribution main. The uncovering
and disturbing of the earth around the pipe by the gas company 6 days
earlier, in an unsuccessful search for a gas leak, contributed to the
failure of the 6-inch to 2-inch reducer.

The fact that the reducer was cast-iron, a more brittle material
than steel, contributed to the thread failure. The gas company also did not
follow up the report of its maintenance crew that a reported leak could not
be located.
R & D CONSIDERATIONS

No R & D requirement
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m.mm-d-lyuna-t’rnlmqlmﬂm&mull
Pase, Texas, en April 22, 1973, 'lhqlooludutrqd?o(unluu-qct-
ot complex; 1mmkﬂl¢l. amd 8 were hoepitalised.

permeated the srea, sntered thqtrt-uteo-pl-vuther-l space, and was ig-
sited by an wadeternined scurce. The wacovering and disturbing of the cast-from pipe
hmpmu-mhlmhnguuidy‘m«omat-
hm‘uﬂchumo!mm.

The report eoatains Tecompendations to the U, 8. Office of Pipeline Safety com-
Cernisg regulations requiring the replacement or adequate yrotectiocs of cast-iron
Pipe or fictings encovered during constructioa or maiatesnce vork amd regulatioss
toquiring that ges Company educational material for Customers and the public be
oritten bilisguslly fn commmities vhere & language other thaa EInglish {s cosmonmly

Recormendst ;

wsed. +on8 are also made to the Americas Society of Mechanical Engimsers,

chh-ru-cuuneuzu-. sad the Scuthara Dnioca Cas

T7. %oy Uords BlstributTon Statemsnt

Bstursl Ces Beplesien; CasteIros Reducer; Corroeioa This documsat s availadle

Lesko; Cas Nigration; Public Avarenses of Cas Brer- to the public throwgh the

goncies; Pipe Sspport; Lesk Searea; Leak Pollownp; Rattonsl Techanical Imforma-

Ressvel of Pipe and FPictings. tiom Service, Sprisgfield,

Virginia 22131
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£3¢ Odorisation end Pblie Bducatfon

Gadonubnndotoetdbymtmunt least a day before
thl-plcua-. but either through {gnorance or indifference to the poten-

diciom, the safety messages went only to customers and did not reach all
m‘ed&thwuhﬁtqm.

The explosiom occurred uuaruvb-r.-nynctmumro-
sided. ﬂuchouldhvealctdthomeo-pnycopdn:dumm
tiomal material {a Spanish as well as English. It fs difficule to evalw-
ate, however, whether this precaution would have helped fn this particular

2. The esst-irom reducer failed {n the threeded section becavee of
&ahluaﬂmtdlhocklodluu“by

LI , ]



6. The Il Peso Fire Department and the Police Department conbined
effectively to oevacuate the dead and injured, to reroute traffie in the

7. 4% cn 12.615(d) does nor specifically require pipeline operstors
to wee langusges other than English 1in their customer education program.

8. Betther the Pederal regulations nor industry standards provide
guidaace to pipeline opeTators concerning replacement or protection of
casteirom piping.

V. PFROBABLE CAvUSE

The Bationmal Tramsportation Safety Board determines that the probebdle
of the explosion was the isuition of an sc.umulatiom of matural gas
frc-.brct‘nmt-tronrdunl to a lesser
two corrosion leaks im the distribution main, The gas mi-
te road surface, permsated the ares, eatered the
meqlnmthcrulm.uﬂm ignited by an undeterminmed
sowres

:
[
é’
|

mm“ﬂlmmo{&.mt-kuﬂﬂb’dﬂgum
nhnmguyhll&mh!wamhﬁ‘lq:hfuodnwcum
wu:&mlmo!:hm.
of

luonldumtyd-gomth

oldngueoqny to loeate or toeonnnpoclttnly the exist-
al-k.ui:hhllmolbothdn:mtnnﬂdumt
o

0) Amend 49 192.615(d) to require that educational programs
uﬂhmmod&ml’dlteuwudn—
prtps-u-;-:u-hpﬂud ia Drglish and {a other larguages which
.-wummu-ummquumum.
Recommendation No. P2-=11)
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2. American Society of Mechanical Engineers Cas Plping Stendards
Commdttee develop guidelines for pinpointing the location of reported gas
leaks. These guidelines should fnclude procedures to determing the degres

of hazard that exists as & result of the reported leek. (Reccmmsndstion
“. h“.u)

3. thuMMucquqs

(a) TInatrect the maintenance erews concerning the hezards of imsde-

quate support during the filling of recently excavated piping facilities.
tioa No. P=74-13)

®) Imgrove followmp edures to asswre the all reported lesks
located. muﬁ. P=74-14)

ave

(¢) 1Imitiste a program of fmstruction for gas customers sod the
general public concerning the potential hazards of metural gas. This pro=
gram should imclude mailing flyers to customers which fincluie sames and
h%ﬁmbh“hmmtunﬂplx&d&tﬂnﬂ
material {an the news media. This program should, where applicadle, be
bilingual to reach both the English and non-English sposking commmities
withia the distribution systess. (Recosmenda’fiom Bo. P=74-15)

BY THE NATIONAL TRARSPORTATION SAFETY BOARD

fe/ JOWM B, REED
* Chairmea
Y [V} Mul.m
Mamber
Is/ msn, THAYER
Mamber

/s/ ¥ILLIAM R, WALEY

Member
Mll.hm.lﬂu.m“ﬂﬁlmmmnh&-
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NTSB-PAR-74-3 PIPELINE ACCIDEN? REPORT - MISSOURI PUBLIC SERVICE CO.,
CLINTON, MISSOURI, DECEMBER 9,1972

_ This report describes and analyzes a gas explosion and fire in downtown Clinton,

Mo., on December 9, 1972. GAs had leaked into a building from a cracked 4-inch
high pressure cast-iron main. Gas company employees arrived at the site 50 minutes
before the explosion. Eight persons were killed and seven were injured.

R&D CONSIDERATIONS

1) Develop guidelines for the use of telemetering on gas distribution systems
so that system failure can be promptly detected.
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Report No.
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The report contains Plpelins Safety Recommendations P-74-16 through P-7-27.

19. Abstract

- report describes and analyzes a gas explosicn and fire which occurred em
Bachuber 9, 1972, 1n dowatown Clintms Mo." oa bad leaked futo a building from a

cracked east-iron main located behind the building. Missourt Public Service Company

persconel arrived at the site of the Teported leak S0 miwmtes before the explosion.

the explosion was the ignition of gas that hed leaked from a cast-irom main cracked
by & combination of soi] Stresses and railroad vibraticn, which applied a bending

Contributing to the explosion were the failure of the gas company to shut eff
the flow of gas to the leak site and the inalequate efforts of the gas-company per-
Ssmmsl to prevest the ignition of the leaking gas detected im the buildiag.

The report contains Tecosmendacions to the Office of Pipaline Safety o)
Dapartmsat of Transportation, the American Soclety of Mechanical mm-u\mq
Standards Commitcee, and the Missouri Public Service Company. They concera em
response, shutoff walve operation, and prospt detection of system failures.

l’.lay Words Distribution Statement
Beturs] Cas Explosion, CasteIrom Main, Pipeline Shut- [This documunt {8 available
dowvn Delsy, Retwral Cas Lerk, Telemstering, Craphiti- Jto the public through the
sstien, Plpeline Safety Standards, Migration of Cas Mational Technical Iaformm-
. tion Service, Springfield,
Virginila, 22151
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fsolated i{n an emergency. (Recommandation Mo, P=P4-18)

) mmtt-&m..uux-mumm-
tribution systems so that system failures can be promptly
detected. (Recosmendation MNo. PeY4=10;

() Mxpead the guidelines on the prevention of aceidental ig-
uition, to provide for more ehensive guidance to
, gas um“w:dummmu.’x-
tures. The guidelines should include such sub jects as
ventilation of strwctures, prohibition of electrical switeh
opevation, and ocoupent evecuation. This work should be
@soréinated with the guidslines ourreatly being developed
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3. The Wssowrt Publis Service Cospasy:

@) BExpend Lts emsrgency procedures te fnclude the dctions to be
mg all types of emsrgencies. (Recommendations M.

@) Dnstall telemetering equipmeat at the Cliatoms and other town
Sorder etaticns, so that system failures caa e promptly de-
tected. (Recommsadatica No. Pe74-22)

) ek remedial actiom to reduce the possidility of breskage of
cast-irom maine. This sctica should include replacessat of those
Sectioms of cast-{rom maia susceptidle to failwre. Qecom-
ssadation P-M-24)

(o) Develop a sectionslising program of 1its high-pressure distri-
Ru-mt-uthtmhnd’rocdwummthbun

() Trais and equip o1l Sppropriate redic-equipped f1eld perscemsl
(lmsluling electric servicemen) to locate and operate maia
1ine welves {a emergencies. (Recommendatica No. P-M-26)

@ m’-lwmctledothnmh!w-tiuu
@ispatehers

is radfo contact with servicemen,

ond vepair crews oo that emsrgency effoct can be expedt
’ o e
ticwsly ecoréinsted. (Recosmendatiom No, P-74-27)

¥ T T Rocomentstion 17248 contained {n NTEI-MAR-T24.
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NTSB-PAR-74-4 PIPELINE ACCIDENT REPORT - COLUMBUS GAS OF WEST VIRGINIA, INC.,
CHARLESTOWN, WEST VIRGINIA, DECEMBER 2, 1973

On December 2, 1973, an explosion followed by an intense fire,killed
three persons, injured two others,and destroyed a house in Charlestown, West
Virginia. After the accident, two pit-hole leaks were discovered and repaired
in the 2-inch bare steel gas main, operated at 39-psig pressure.

The NTSB determined that the probable cause of the accident was the
ignition of an accumulation of natural gas which had migrated from the two
corrosion holes in the cathodically-unprotected Pipe. Contributing to the

R & D CONSIDERATIONS

1) Develop guidelines to determine when to conduct leak surveys on various
types of pipes and to determine areas of actual corrosion.

2) Investigate the availability and feasibility of gas vapor detectors
currently manufactured and their installation in manholes, conduits,
basements and other substructures for the automatic detection and

reporting of gas vapors. If none are found acceptable, sponsor research
to develop such detectors.

7-17



T. Tepert Wo. T.Covernasnt KecessTon %‘ll “P.E.' é‘éué. "2.7..6
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Buresw of Swrface Transporcation Safety
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12.5p0onsorTng Agency Name end Address PIPELD® ACCIDENT REPORT

BATIONAL TRARSPORTATION SAFETY BOARD

Mashiagton, D. C. 20591 [ W T5onsorTng Kgency tde ]

15.5uppTementary Niotes
This report coatains Pipeline Safety Recommendations P-P4-29 through P-M-3§.

't?tl’lct

At 3:30 p.n., on Decesber 2, 1973, aa explosion followed ¥~ sm fintense fire
killed chres persons, fajured two others, and destroyed a house on the cutskirts of
Charleston, w. Va, Fire, fueled by matural 888 whick had saturated the soil, later
cekindled briefly ia the ground around the houss. After the sccident, two pat-hole
lesks were found {n the 2-fnch 828 main, operated st 39 psig, which served the ares;
the lesks were 11 feet from the house and 1 foot from the concrete drivevey which led
t® the howse. Cas company persounel later repaired both leaks withowt shmtting off
the gas maia or interrupting service to any other customers.

The Mational Transporgacion Safety Board determines that the probable camse of thq
explosion and fire was the ignition, by an unknown source, of an accwmmlation of matwral
gas which had leaked from two corrosion holes {n 8 nearby 2-inch gos mais,
to the iatensity of the encuing fire was the large amount of matural gas bad accomm-
lated {a the attic and between the originel exterior walle of the house and 4 nover exteriod
brick veager. Contributing to the accident was the fact that more of vietins
reported previcusly detected g2s odoro to the gas company or to the fire .epartmsat.

The report contains recommendations to the Office of Plpeline Safety, the ASIE
Gas Plping Standards Committee, snd Columbia Cas of West Tirginis, Imc., {atemded t>
Preveat a recurrence of am accldent of this type.

|7.l-y Yords Distribution Statement
This documsat 13 evailadle
Cesresion, Pit-hols Llesk, Cas Migratisa, Permsation, to the public through the

Customsr Béwcatioca, Cos Losk Survey, Cathodic Pro- Baticas] Techaical Inforwe-
tactisn, 014 Pipelines, Cas-fueled Pire. tion Service, Sprisgfisld,
Va. 22151
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URCLASSIFIED UICLASSIFIED 23"
: )
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4. Cocrosion type lesks of this variety will cont{nue to be a probles
wntil sll of the elder, bare pipelines bave besa cathodically pre-
mwumwum.umu. )

6. Colwbis's ewstomer-education program vas {naffective ia
ctumu-rumhmdoo!mlm.uim-uu&.
fatent of 49 CTR 192.615(4) requa~ing the educatiom of the publie

€e zecognize and report gas emsrgencies. ’

FROBABLE CAUSE

The National Transportation Safety Bosrd determines that the peobabls
esuse of the exploeion and fire was the i{gnition, by sn unknows source,
of en sccumlation of matural gas which had leaked froe two corrosion
boles 12 & neardy 2-iach gas masn.

Coatributing to the {ntensity of the ensuing fire was ths lacge
Smcust of matural gas which had accumilated in the attic end between the
mmtmmuuluof&.mm-“mmmm.

Mttqu&nmi.dutmmhetdntmotdnvutm
rqahdmvloulyl«ctd;udwleothmmuumﬂn
department, nummttllly:hrmltofthhctm:m;ue-
pany’s educational program submsrged warnings and instruetions vithia pro-
#otional material not nesded by the customer and did mot infors the
md&mﬂhmnotmlcourwtnmdcu
the gas ermmpany or to lesve the premises.

RECOMMDIDATIONS
The Na:icmsl Tramsportatioa Safety Board recommends that:

1. ﬁmdﬂ.”lh.ldoqofchhqutmto!trm
tions

(2) Amend 49 CFR Section 192.723 to require more frequent lesk
surveys om older, wncosted, and cathodically waprotected
pipelines then required cwrremtly. (Recosmendatiom Wo.
P=74-29)

0) Amsnd 49 CFR Secticn 192.615(4) to better defins the imtemt
of a public education program to vera agaimst the full
Tang) of hasards of matural gas, to require retaineble amd
specific instructions and pii.ards of how to detect hazards,
vhat to do, and why action is mecessary. (Recosmesdatiom
Bo. P=M-30)
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2. mmsxuqamutmtmmmw
Committees .

(s) Dewelop guidelines to atd Pipaline cperators detersine vhea
to conduct leakags surveys oa warious types of pipe. Thase

guidelines should take into sccoumt of pipe 1
condition of pipe, class locatioa of‘.:’o and metalbargy of

pipe. (Recommendation No. PeM-31)

() Develop guidelines to aid pipeline operators {a
avess of sstive corrosion as required by 49 CPR 1RAS70).
Qecommendstion ¥o. MM-32)

3. The Amsricaa Cas Associatice ACA) &

Investigate the aveiladility, ecconomic feasidbilicty, sod practica-
bility of vapor deCeutors gurrently menufsetured 14 axplore
the possidbility of their instsllstion o manioles, conduits, base-
mnts, ood other substructures for the sutcmatic dotaction and ro-
pocting of natursl gas vepors. 1f none are found scceptable, spossor
ressarch to develop such s dete-tor. (Recomr.adation No, P=74-33)

4. Columbia Cas of Weet Virginia, Inc.s

(a) Conduct more frequen. lesk detection ousveys oa those areas
where the gas piyelines are old, uncoated, and cathodically

wnprotected. (Recosmmndation No. P=74-34)

o) mmnammm;mlnludmmh-
formatioa praogram as to the miture, characteristics, and
hmdlo!mmlgudthltmcoht&u-httu
encountersd. (Recommendation No.P-M-35)

(c) Imitiste a thorough survey to determine the areas of active
eorrosion on the entire length of this 2-inch gas main from
its junction with the 3-inch gas main at Bakers Pock and
sisilar pipes {n fts system. Make excavations for the
.hpmtmeunozmmmmmedbym
survey and replace or repair the pipe wvhere indicated.
When finished, place these pipes under adequate eathodic
protection. (Recosmendation No. P=74-36)

BY THE MATIONAL TRANSPORTATION SAFETY BOARD

ls/ E l: REED

/s/ JFRANCIS W, McADAMS
Mesber

/sl %—A&_

le/ %!_LJ!&__

mnmﬂ.m.‘“mm“uﬁwlﬂﬂm
Tepert,

Auguet 25, 1974
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NTSB~PAR-74-5 PIPELINE ACCIDENT REPORT- WASHINGTON GAS LIGHT co.,
BOWIE, MARYLAND, JUNE 23, 1973 .

" This Teport describes and analyzes gas explosions and fire which
occurred on June 23, 1973, in Bowie, Maryland. Gas had leaked from a crack
in a high pressure plastic service line. Three occupants of a house were killed
and a fourth was seriously injured. The house was badly damaged and houses
in a five-block area were evacuated.

The gas had evidently been leaking for several months prior to the
accident, building up into a reservoir of underground gas,

The NTSB determined that the probable cause of the accident was the
ignition of gas that had leaked from a stress crack in the %-inch plastic
pipe. The pipe had cracked because an occluded particle, lodged in the pipe
during manufacture, had created a stress point and weakened the pipe.
Contributing to the accident was the lack of odor in the leaked gas when it
reached the house and atmosphere,

R&D CONSIDERATIONS

1) Deternine whether occluded particles during extrusion are a significant
safety problem.

2) Study the flow of natural gas through various basement walls and floor

materials and through various types of construction. The study should include
effective methods of sealing the space around underground lines and ducts

where they enter a building, and methods of permitting gas to escape in the
oper. atmosphere when conducted to these entrance areas,

3) Develop an improved odorant with high priority given to the problem of
soil adsorption of odorant compounds .

4) Study the natural gas permeation and migration phenomena in various types
of soil and under paved surfaces. Based on the results of this study,
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6.

ummum.ummnmummm

!'T‘Mumummuum-mm.

RECOMMIDATIONS

The Mational Transportation Safety Board recosmends thats

monmaupummoq.!mmmauw:

(a) Require pipeline operstors who use materials mot specifically
covered {a the Federal regulstions to formally advise the
Bepartment of Transportation of its use. (Recommendation No.
P==37)

@) Is fts study of plastic pipe, determing vhether oceluded pazr=
ticles during extrusios are a significant safety problem, and,
4f oo fournd, take Dacensary regulatory actiom to comtrol that
prodlem. (Recommen.<tiom Mo, P=74-38)

mwammummms

Q) M&Mo!umlwwmmh‘-ﬂ-ud
m-mhmmmmmofmmm The
study should include effective methods of sealing the space
m-ﬂwutuqltmuddmuvhuothqmn
Mﬂm.d-tuso!pﬂtttnmumum“
m-heoﬂutduthuoum‘m. Qecommenda-

The Americen Society of Mechanical Engineers Gas Piping Scandards
Cosmd teee:

(2) Develop guidelines to assist pipeline operators to maimtain
adequate public protection im areas where odorant adscrptiom
by soil ecould cccur. Qecommendation Mo, P=P-40)

®) Dewlop guidelines for the sampling of comburtible gases to
assure proper coucentrations of odorant as required by
49 Cme 1%2,625¢f). @ecommandation Mo, PeP4-41)

) Dewelop guidelines to assist pipeline operators {a training
Seter readers and others wvho work at customers' premises to
detect wagetation areas that might be an imdicacion of gas

leckage. (Recommendatioa Mo, PeT4=42)
The Amarican Cas Associstions
() Cive a high priority to the prodblem of sofl adsorption of edor~

utwhttl'hmdruurchtodmlopnw
odorant., (Recosmendation Mo, PoThab3) ’
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) Cive consideration to msasuring the odorant level of gas escap-
isg from underground leaks in its planned research on odorant
meaitoring. (Recommendation Mo, PeT4<lé)

¢e) Develop methods of testing soils to determine the potential effect
oa odoraats, (Recommendation No. P=74=43)

(4d) Study the matursl gas permesating and migration phenomens in vare
fows types of soil and under paved surfaces. Based om the re-
sults of this study, recommend the use of certain types of soil
for pipeline backfill material that will aid in allowing lesking
gas to vent to the atmosphere at the leak location with a mini-
mm permeatfion or migration effect. (Recommendation Mo. Pe74~46)

S. The Baticoal Fire Protection Association:

(a) Advise firefighting personnel of the phenomenon of adsorption of

gas odorant cospounds by certain types of soils. They should be
reminded of the need to use cosbustible gas {ndicators when at-

tampts are being made to detect the presence of leaking gas.
Qecommendation Yo, P=74=47)

6. The Washington Cas Light Company:

(@) Coatinoe its efforts at the accident site to dissipate the
residual gas remining in the ground,

O) Contimue to monitor and test the affected homes in the area for
the presence of gas until no further hazard from the residual
gas is spperent. (Recosmendation No, P=Po-48)

DY THE BATIONAL TRAXSPORTATION SAFETY BOARD

/s/ JOWN W, REED
Chairman

/o] PACISE, WeAs
Member

/s] LOUIS M, THAYER
Member

Is/ ﬁmﬂ. A, BURCESS

/o/ VILLIAM R, BALEY
Menber

Sstsber 34, 1974
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NTSB-PAR-74-6 PIPELINE ACCIDENT REPORT- MID AMERICA PIPELINE SYSTEM
ANHYDROUS AMMONIA LEAK, CONWAY, SAS, DE R

This report describes and analyzes a pipeline rupture in a rural area
in Kansas and the release of 2,138 barrels of anhydrous ammonia, a volatile,
toxic substance. Two persons who had driven through the ammonia vapors were
hospitalized.

The pipeline dispatcher remotely started the anhydrous ammonia pump station
and then remotely opened the line block valve. The valve failed to open,
however,and the pressure increased on the entire system. A 12%-inch .
rupture occurred in the pipeline.

The NTSB determined that the probable cause of the rupture was the above-
normal pressure in a section of pipeline which had been weakened by previous
damage (20-inch gouge) by outside forces. Contributing to the above-normal
pressure was the failure of the dispatcher to insure that the line-block
valve was open after he started the pump,and the delay in shutting down the
correct pipeline.

R&D CONSIDERATIONS .

1) Develop a more specific inspection and repair program of the pipeline
system pressure recording devices.

"2) Institute a more systematic approach to understanding and controlling
hazards including the full life cycle of the pipeline system, the design
of new pipelines, and the operation and maintenance of existing pipelines.
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anmunum.up.ummmu-mnmum
and the releass of 2,138 barrels of rous emsonis, )03, a '
mterial, Two persons who had drivea the ssmoais vapors wers hospitalised

h—u&oq..m.thut-llqn.

with

mnmxnwu:mmoqmmmmmmumu
&”hmam:&%mlrmnnmtho(ﬂp“u
Sesa demsged praviously outside forces., Contridu to the sbove-normsl pree-
suere ves the failure of ‘upnchquhun‘:ht 1ine block walve at Commy
WBs epen aftar he started the pump st Barger, t 5. =

“%he teport coutains recomrendations to the Office of Pipeline Safety for mere
otringeat, regulations for W33 pipelinesy for studies om the tandling of spilled mo,
for sore $ipeline 1taisca with appropriafs public efficials to inform them of the
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2. The pipeline st Conway tured {n a previously dameged sectics
of pipe when {t vas sud jected eorzgher-tban-noml ptazouru.

S.ﬂnhl.ldptpoltt‘awqhdbmduqd‘w the coa-
Structiocn of another pipeline, but the damage had mth‘:rw to

},.. MARCO because of ineffective inspection.

4. Since the Borger station pressure recorder was partislly imop-
erative at the time of the Comway accident, 1t &g ixpossible to determine

'ﬂuc:lctyrumcattbopomofmptmndbomu'ythlqtho!

tisme that Borger pumped against the closed valve at Comray,

S. uwumm.«uout}nbb&nlwuunnym
Wummmeucdumwpucunmumwu

'Q..nrmmmfumuwmuu!m.umrwu

o The visible vepor eloud {n the Comway accident into which the
trucks were driven was not pute ammonis, because concentrations of 0.5
percent would have deea lethal to both truckdrivers. The vapor ecloud
probadly consisted mostly of weter vepor produced by condensation from
air, ehilled by expansion and vaporization of the high-pressure M3,

7. MATCO did not act in conformance with Pederal regulation 49

195 4a that it 414 not Teport this accident by telephone and it did
have & commmications System that insures the transmission of informa-
required for the safe operation of its pipeline system,

8. The Pederal regulation, 49 CFR 195.260, Valves: Loca-
(), 13 vague and difficult to enforce, because it permits each

Operator to be the judge of the adequacy of valve spacing.

The Natiomal Transportation Safety Board determines that the probable
csuwse of the pipeline i'npmnucouuym the above-normal pressure on a
section of pipe which been weakened by previous damage by outside forces.

had
Contributing to the above-norml pressure was the failure of the
dispatcher to insure that the 14{ne block valve at Comway was open after
he started the pump at Borger.

Coutributing to the amount of anhydrous saxmonis spilled were the
delay {a shutting down the corTect pipeline, the distance between line
block walves, the time taken to mamually close the existing block valve,
and the highly wlatile characteristics of the escaping product,

Contributing to the delay in shutting down the correct pipeline was

the lack of any pressure-sensing devices on the upstream gide of the lins
Slock walwe at Cotmsay,
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RECOMENDATIONS

The National Transportation Safety Board recormends that the Office
of Pipeline Safety of the Department of Transportation:

1. Is {te Upcoming rulemaking sction for the transportation of

4.

highly wlatile, toxie, er corrosive liquids, include anhydrous

Systens, more closely spaced valves, and more resotely or swtoe
-tmliy opersted walves, aoeon;aatton No. P-74-50) ¢/

In {ts consideration to takes regulatory actfon concerning the
sethods of handl .mumq.mduquofuww-
Toleum gases, include ns, Becessary {nformation should be obe
tained from the OPS study on highly wlatile, toxic and/or core
gosive liquids cwrently underway, Rulessking should take iato
Sccount such external factors as weather conditions, leak site
topography, and population density, Attention shouid begiven to
the local tesperature inversions cauged by the rapid expansion
of the escaping M3 and the possible use of externally supplied
butnlurblanuto!mothom-poutoﬂuaﬂm
pats. (Recommendation Mo, P-74-51) U

Amend CFR 49 195.404 (), Maps and records, to provide for
pressure recording {nstruments to be installed and properly maim-
m-:mmoucmmmmuu terminal and chae
these recorded pressures be retained at a ceatral locationm for at
least 3 years. Recommendation No, P=74-52)

Amend 49 CFR 195 o require liquid petroleumm Pipeline operators

20 establish 1ialson with appropriate public officials, including

£re and police officials, to better tnform them of tie character-

istics and haszards of liquid petroleum and related products,

These regulations should include ankydrous semmonia and should be

sisd 1oy to those wvhich appear in 49 crp 192, “Transportation of

Ratural and Other GCas by Pipeline; Minimm S8afety Standards.”
tion Mo. P=74-53)

mmmwnp‘umcmm

(a) 1Improve its curremt written procedures under 49 CM Bection
195.402, General requirements, to require that dispatchers
perform detailed monitoring of all points on a pipeline system
during startup until conditions have stabilised. Or=-2-54)

0) Check the instrumentation at all stations, terminals and coe~
trol points under 49 CP2 Section 195.402 and make changes or

() Reevaluare their training program fot {nspectors and their
inspection procedures under 49 Cry 195.204, Inspection~

tion {s similar ¢o recommendations 1(a) of NTSB-PAR-

72-1 and 1(s) of WISB=PAR- .
This vecommendation 4 oimilar ¢o Tecosmendation 1(d) of KIS -MAR-
72-1 ond 100) of NTEB=PAR- .
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general, to increase the prodability that aauo'u their
pipelines dy outside parties {s prevented or detected and
mnd. o‘”.“)

(@) 1Initiate a program for o ®ore specific inspection and Tepair
program of the pipeline x:tu pressure recording devices
under 49 CFR 195.402 so t they vill operate as designed
and intended in & more reliable fashion, (P=74-357)

e) Review the operations of the 1ine tem i{n ths light
¢ of 49 CPR 195.402 ¢o mutut:‘-:.mn g:t-ntu:

and suthoricative approach to understanding and coutrollisg
the pipeline system and be applicable to the design of new
pipelines, as well as to the operation and maintenance of
existing pipelines. (Recommendation No., P=74-58)

BY THE MATIORAL TRAKSPORTATION SAFETY BOARD

/o] JOUN M. mvED
Chairman

/s/ FRANCIS H, McADAMS
Member

/s/ Louls M, THAYER
Member

/o/ ISABEL A, BURGESS
Mexb er

/8/ WILLIAM R. BALEY
Member

November 11, 1974
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8. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1975

The following are the three pipeline accident reports published

during CY-1975.

NTSB-PAR-75-1 Pipeline Accident Report - Michigan - Wisconsin Pipeline
Co., Gas Transmission Line Failure, South of Monroe,
Louisiana, March 2, 1974

NTSB-PAR-75-2 Pipeline Accident Report - Transcontinental Gas Pipeline
Corp., 30-inch Transmission Line Failure near Bealeton,
VA, June 9, 1974

NTSB-PAR-75-3 Pipeline Accident Report - Southern Union Gas Co.,
Transmission Pipeline Failure, Near Farmington, New
Mexico, March 15, 1974

Ay



NTSB-PAR-75-1 PIPELINE ACCIDENT REPORT - MICHIGAN-WISCONSIN PIPELINE to.,
GAS TRANSMISSION 'L_IN_E__F—AI-L'_UR—EW, SOUTH NROE, SIANA, MARCH Z, 1974

This report describes and analyzes a natural gas pipeline accident near
Monroe, La., on March 2, 1974. A 30-inch coated, wrapped, and cathodically
protected pipeline failed at a girth weld inside 8 34-inch casing pipe under
a highway. The escaping gas ignited immediately resulting in a8 fire which
consumed 10 acres of forest, but caused no deaths or in juries.

A pressure operated safety valve 1 mile upstream from the failure activated
and closed immediately, blocking the flow of gas from the south. However,
another safety valve 17.1 miles downstream from the failure did not close,
and gas continued to flow into the failed section from the north at over
400 psig pressure. As a result of the rupture,over 53 million cubic feet of

natural gas was lost.

The NTSB determined that the probable cause of the accident was the failure
of a substandard girth weld due to repeated soil stress.

R&D CONSIDERATIONS

1) Conduct an industry-wide survey on the value of casing Pipeline under roads
and railroads.

2) Develop guidelines for the effective operation of automatic valves.
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The National Transportation Safety Board determines that the probable cause of the
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Coatributiag to the imposed stresses were the position of the pipe inside the casing
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CONCLUSIONS

| The pipeline falled bocause of a substandard girth weld which
was undected during construction ia 1936,

& The sutomatic line block valve which falled to cloaq, altheugh
;' ia compliance with the Federsl regulations for valve spaciag,
Wi (00 far from the fallure gite and too coarsely set o

:u.u on the oressure drop which occurred whea the ling
fled.

L § ¥ carrler pipe with heavier walls had been installed at this
road crossing instead of casing plpe, this failure might mot
have occurred, -

PROBABLE CAUSE
The Natiomal Traasportation Safety Board determines that the
prodable cause of the accident was the failure of a substasrdard girth weld
due to repeated soil stresses,

Coatributing to the imposed stresses were the position of the pipe
inside the casing and the heavy clay soil surrounding the pipe at each end

of the casing.

RECOMMENDAT IONS

The Natiocna! Transporta‘ion Sa‘ety Board recominands that the
Office of Pipeline Safety of the Dapartment of Traasportation:

1. Coaduct an industrywide Survey oa the value of casing
pipelines beneath ruads and railroads. This survey shoald
be andertaken in ¢ooperatioa with the Americaa Association
of S:a‘e Highway and Transportation Officials, The Federal
Highway Administration, appropriate industry associations
and engineering societies; aad 49 CFR 192, 323, Casing,
should be amended, &f Recessary. (Recommeadation P-75-1)

2. Require the Michigan-Wiscoasin Pipe Line Company to:

(a) Recalibrate the pressure~drop settings oa their existing
satonatic valves to better insure their actuation om
pressure drops caused by line failure. as required
wader 49 CFR 192, 745, Valve Maist &« Tranamission
lines. (Recommendation P-75.2)

(b Conduct tests along its pipeline system (including casimg
locations) in areas of severe soll swell potential and take
appropriate corrective merasures to preveat similar failures
from uccurring, as required under 49 CFR 192.703
Transportation lines: Patrolling. (Recom needation P-75.3)

The Safety Board further recommends that the ASME Ges Prping
Standards Committes:

3. Develop guidelines for the use, setting, and maintenance
of automa‘ic valves on gas transmission pipeline systems.
(Recommendation P- 75-4)
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NTSB-PAR-75-2 PIPELINE ACCIDENT REPORT- TRANSCONTINENTAL GAS PIPELINE CORP, ,
30-inch TRANSMISSION LINE FAILU ON, VA,, JUNE 9, 197

This report describes and analyzes a 30-inch natural gas transmission
pipeline rupture and resulting fire in a rural area near Bealeton, Va.
Gas escaped at 71B-psig pressure and ignited within seconds, illuminating
the countryside for miles. Flames were seen and reported by airline pilots
over 100 miles away.

One automatic valve 10.6 miles downstream of the accident, failed to
close when the pressure dropped. A second automatic valve 15.26 miles from
the first, also failed to close. Although no one was killed or injured,
the accident would have been more catastrophic if it had occurred in a more
densely populated area.

The NTSB determined that the probable cause of the accident was the material
failure of the 30-inch pipe because of a hydrogen stress crack at a hardspot
in the pipe wall. The crack progogated along and around the pipe for 55 feet.
The hardspot had probably been created during manufacture. At the time of
construction, the pipe was coated with a hot tar enamel and wrapped in fiber
glass reinforcement and asphalt-impregnated felt.

R&D CONSIDERATIONS

1) Initiate a study of the effects on automatic valve operation of open
versus closed crossover valves on looped natural gas transmission systems.
2) Review the use, maintenance, and testing of failure alarm systems on gas
transmission lines. If necessary, reevaluate and redesign these alarm systems

8-5
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CONCLUSIONS

1. The pipeline failure vas caused by o hydrogen stress
erack at a» hardspot which vas produced in the steel at
the time of sanufacture.

2. Atomic hydrogen formed by electrolytic action reacted
with the hardspot through a defect in the protective
Pipe coating and initiated a stress crack. The elec-
trolytic action vas provided by the moisture in the
soil surrounding the pipe and the electric currenmt
which vas part of the cathodic protective systenm,

3. The automatic line valves upstream and dovnstream of the

Tupture fafled to operate because the pressure drop settir

vers too coarse and because the large diameter crossover
limes were open at the time of failure, which tended to

equalize the pressure 8cross all three lines and mitigata¢

the effect of the pressure drop.

4. The sutomatic valves on the TRANSCO system, which was
opersting under full loop with open crossovers, were
less likely to close on a pressure drop caused by
8 line faflure than similar automatic valves on full

S. Compressor station 180 personnel ordered the vrong
valve to be closed because they erroneocusly snalyzed
the pressure drop {ndications and because the line
failure alars did not operate.

PROBABLE CAUSE

The Mational Transportation Safety Board determines that
the probable cause of the accident was the failure of the 30-
inch pipe because of a hydrogen stress crack propagation
at a hardspot in the Pipe wall. The hardspot probably had
been created during the pipe manufacture.

RECOMMENDATIONS

The Natiomnal Transportation Safety Board recommends that the
Office of Pipeline Safety of the Department of Transportation:

1. Inftiate a study, in cooperation with the American
Gas Association (AG.) and other interested groups,
of the effects on Sutomatic line valve operation
of open versus closed €rossover valves on looped
Ratural gas transmission systems, and amend 49 CFR
192.179, Transmission line valves, to incorporate
the findings. (Recommendation P=75-7) (Claess II)

2. Reviev the use, maintenance, and testing of failure
slarms on gas transmission Systems and amend 49
CFR 192 to provide for improved varning of pipeline
failures. (Recommendations P-75-8) (Class 1)
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3. Require TRANSCO to:

(a) BReviev fts emergency procedures for the
entire pipeline system, using systea safety
analysis techniques, and correct any uareliable
or insdequate shutdown processes. (Recom-
mendation P-75-9) (Class 11)

(b) 1t necessary, reevsluate, and redesign their
compressor station failure alaras on the
entire transmission System to prevent a
recurrence of the equipment failure. (Recom-
mendation P-75-10) (Class I)

(e) EZxzamine the Recessity of installing additiomsl
Pipeline faflure slarams on the station recordiag

suction and discharge pPressure gage, the

station fue} flow §age, or the other pressure-
sensitive points, (Recommendation P-75=-11)
(Class I)

BY THE NATIONAL TRANSPORTATION SAPETY BOARD d

/s/ JOHN B. REED
Chairman

/s/ FRANCIS H. McADAMS
Member

/s/ LOUIS M. THAYER
Member

/s/ ISABEL a. BURGESS
Member

/s/ WILLIAM R. HALRY
Member

May 28, 1975
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NTSB-PAR-75-3 PIPELINE ACCIDENT REPORT - SOUTHERN UNION GAS co.,
TRANSMISSION PIPELINE FAILURE, NEAR FARMINGTON, NEW MEXICO, MARCH 15, 1974

Om March 15, 1974, a 12~inch natural gas transmission pipeline
ruptured in a desert near Farmington, New Mexico. Natural gas at nearly
500-psig pressure escaped, ignited, and burned several hundred feet high.
An 8-foot section of the 12-inch pipeline blew out, digging a crater 40

feet long, 17 feet wide, and 10 feet deep. Three persons driving in a truck
down a service road adjacent to the pipeline died.

The NTSB determine that the probable cause of the accident was the
brittle fracture of a longitudinal flash weld that had been weakened by
localized crevice corrosion. When the pipe was installed in 1948, it
was not required to be cathodically protected but this would not have
Prevented crevice corrosion. The gas may have became ignited by the
truck as it drove near the rupture site.

R & D CONSIDERATION
1) Determine if an internal inspection tool could be utilized to
detect defective flash welds.

2) Determine if longitudinal weld failures constitute a recurrent
safety problem.

8-9
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2.

3.

4.

7.

CONCLUSIONS

The New Mexico State Corporation Commission and the
Southern Union Gas Company considered the failed pipe-
line to have been operated in compliance with the Federal
corrosion standards, but the Office of Pipeline Safety did
not. The regulations concerned were vague, 8o two in-
terpretations were possible.

The presence or absence of cathodic protection on the
pipeline at the point of crevice corrosion probably would
have had no effect on the failure. Crevice corrosion is
not preve ‘ted by cathodic protection.

The crevice corrosion in the flash weld reduced the over-
all strength of the pipe by reducing the wall thickness;
this caused higher-than-normal stresses in the weld line.

The failure originated where the crevice corrosion had
extended across the pipe wall, weakening the weld over
a sufficient length to initiate a fracture along the weld.

The pipe failed before the truck was in the area, but the
Las was not ignited until after the truck was near the
failure.

Although other sections of the line had been pressure-
tested recently, the failed pipeline had not been
pressure-tested since its manufacture in 1948. At the
time of the accident, pressure in the line was only 35
percent of the mill test pressure used at the time of
manufacture.

The "grandfather clause" in the Federal regulations,
under which the maximum allowable operating pressure
for old lines is established at the highest previous oper-
ating pressure, permitted this line to be operated with
a szero salcty factor for pressure.

PROBABLE CAUSE

The National Transportation Safety Board determines that the

probable cause of the accident was the brittle fracture of a longi-
tudinal flash weld that had been weakened by localized crevice
corrosion,

RECOMMENDAT IONS

The National Transportation Safety Board has made two recom-

mendations based on its investigation of this accident, one to the
Department of Transportation, and the other to the Southern Union
Gas Company. (See Appendixes B and C.,)

8
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APPENDIX A

will only be operated to a maximum pressure of 365 psig, 1t appears that
®0 other severely weakened flash welds existed at the time of the tests,
but eince crevice corrosior could continue, despite cathodic protection
efforts, failures could result fnm the future.

Experimental work has been conducted by several firms to develop an
iaternsl fnspection tool which ecould detect longitudinal weld defects.
While this tool has been perfected for most longitudinal seam defects,
the excess metal left in the weld area in A. 0. Smith flash weld pipe is
80 great that it has a tendency to mask out any signal which would {ndi-
cate a defect. Additional testing and refinements hsve now resulted in

8 tool which may be able to detect the type of defect which resulted in
the flash weld failure.

Therefore, the Mstionsl Transportation Safety Board recommends that
the Southern Union Gas Company:

Uork with developmental manufacturing firms to
determine {f an internal inspection tool could
be utilized to detect defective flash welds in
its Faraington-Albuquerque pipeline system. If
a tool is found effective, it should be used in
areas wvhere crevice corrosion could be expected.
(Recommendation P-76-2) (Class II, Priority
Followup)

REED, Acting Chairman, McADAMS, THAYER, BURGESS, and HALEY, Mesmbers,
concurred in the above recommendation.

4
By . Reed
. Acting Chairuan

Therefore, the Mational Transportation Safety Board recommends that
the Department of Transportation:

APPENDIX C

Reviev all pertinent data such as lesk snd failure
Teports submitted by all pipeline operators to
deternine if longitudinal weld failures constitute
4 recurrent safety problem, and take appropriate
regulatory actiom if they do. (Recommendation
P-26-2) (Class II, Priority Followup)

REED, Acting Chairsan, McADAMS, THAYER, BURGESS, and BALEY, Members,

coacurred in the above Tecommendation
. @
Byf/ John H. Reed

Acting Chairman
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The following are the eight pipeline accident reports published

9. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1976

during CY-1976. No special studies have been issued during this period.

}S-PAR-76-1

SB-PAR-76-2

SB-PAR-76-3

'SB-PAR-76-4

[SB-PAR-76-5

[SB-PAR-76-6

TSB-PAR-76-7

ITSB-PAR-76-8

pipeline Accident Report - Texas 0il and Gas Corp., 6-inch
Natural Gas - Gathering pipeline Failure, near Meridian,
Mississippi, May 21, 1974

Pipeline Accident Report - Consolidated Edison Co.,
Explosion at 305 East 45th Street, New York, New York,
April 22, 1974

Pipeline Accident Report - Mid-Valley Pipeline Co., Crude

0il Terminal Fire, near Lima, Ohio, January 17, 1975

Pipeline Accident Report — West Texas Gulf Pipeline Co.,
Abilene, Texas, December 11, 1974

Pipeline Accident Report - Dow Chemical U.S.A., Natural
Gas Liquids Explosion and Fire near Derers, Texas, May 12,
1975

Pipeline Accident Report - Nebraska Natural Gas Co.,
Pathfinder Hotel Explosion and Fire, Fremont, Nebraska,
January 10, 1976

Pipeline Accident Report = Sun pipe Line Co., Rupture of

8-inch Pipeline, Romulus, Michigan, August 21, 1975

Pipeline Accident Report - Standard 0il Company of
California, Pipeline Rupture, Los Angeles, California,
June 16, 1976



NTSB-PAR-76-1 PIPELINE ACCIDENT REPORT - TEXAS OIL & GAS CORP,, --
6-INCH NATURAL GAS-GATHERING PIPELINE FAILURE, NEAR MERIDIAN, MISSISSIPPI,

MAY 21, 1974

At 9:45 p.m.,on May 21, 1974, a 6-inch pipeline that was gathering
natural gas from several oil wells, ruptured about 12 feet from a paved
road near Meridian, Miss. Hydrocarbon-rich gas, escaping at 300-psig
pressure, blasted a 10-foot diameter, 6-foot deep crater near the road.
Three persons living nearby heard the roar of escaping gas and drove to
the leak site, where they saw a white, low-1lying fog and smelled gas.

They then returned to their house to evacuate the rest of the family.

The family drove back to the paved road in two vehicles, both of which

stalled as they approached the leak.A thifd vehicle, approaching from the
opposite direction, also stalled close to the rupture site, its four occupants
attempted to get out of the area on foot. The escaping gas then ignited and
killed one person at the site. 0f the five persons hospitalized, four

died. The three vehicles were destroyed and about 40 acres of woodland was
burned.

The NTSB determined that the probable cause of the accident was the
rupture of the 6-inch pipe which had been weakened by internal corrosion
and hydrogen embrittlement as a result- of poor operating practices. The
pipe was 4 years old and was coated externally and wrapped. No cathodic
protection had been applied.

R & D CONSIDERATIONS
No R & D requirement

9-2
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CONCLUSIONS

1. The 6-inch pipe failed because {ts wall had been thinned by severe
internal corrosion aud had been weakened further by hydrogen
esbrittleaent.

2. The internal corrosion vas caused by an accumulation of vater in
the bottom of the Pipe which comoined with the hydrogen sulfide and
carbon dioxide in the natural gas and formed an acid.

3. The corrosive conditions remained inside the pipe because of the
infrequent Scraper operations and the inadequate fnhibitor Practices
and the fnfrequent inspection of the corrusion coupons.

4. The location of the longitudinal seam weld at the bottom of tle
Pipe, in conta:t vith the corrosive elements and the hydrogen
sulfide, further weakened the pipe.

S. The improper operation of this pipeline, both in detecting and in
mitigating the corrosive conditions in a timely manncr, allowed
conditions to exist which ultimately caused the Pipeline's faflure.

6. The Secretary of Transportation has not issued Federal regulations
for gas-gathering lines in rural areas to control the possibilicy
of similar pipeline failures.

7. Tke source of ignition of the g3s in this accident could not ve
determined.

PROBABLE CAUSE

The National Transportat{on Safety Board determined that the
probable cause of the accident was the rupture of the pipe which had
been weakened by internal corrosion and hydrogen embrittlement as s
result of poor operating practices.

RECOMMENDATIONS

The National Transportation Safety Board has aade five recommendations
based on the investigation of this accident. One {s addressed to the
Office of Pipeline Safety Operations of the Department of Transportation
and the others are to the Texas 011 and Cas Corporation. (See Appendixes
C and D.)
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APPENDIX C

Therefore, the National Transportation Safety Board recommends that e
Departmunt of Transportat!. -

Promulgate regulations under the Harardous Materials Transportation
Act for natural gas-gathering pipelines in rural areas, similar to the
regulations promulgated for natural gas transmission and distribution Pipe-
lines in 49 CFR 192. (P-76-5) (Class II, Priority Followup.)

REED, Acting Chairman, McADAMS, THAYER, BURGESS, and HALERY,
Nembers, concurred in the above recommendation.

Webster B. Todd,
Chairman

By:

APPENDIX D

Therefore, the Mational Transportation Safety Board recommends
that the Texas 0il ard Gas Corporaticn:

(1) (a)

(2)

)

(4)

Bstablish a periodic scraper program and install ap~
propriate hydrogen probes, test coupons, resistance
probes, or other testing equipment at strategic
locations to identify and locate internal corrosion
problems, (b) examine the test equipment and analyze
the scraper residues carefully at regular time inter-
vals to sonitor the internal condition of the lines,
: "1 (c) take necessary action to repair defieciencies
snd in the pipes and to improve operstiomal proce=
dures for the prevention of corrosion and hydrogen
embrittlement. (P-76-6) (Class I, Urgent Pollowup)

Deiismine the correct frequency, types, and amounts of
inhibitor rnd the proper injection points so that further
internal corrosion can be deterred. (P-76-7)(Class I,
Urgent Pollowup)

Instruct its employees on the importance of proper
operation and maintenance of scrubbers and separators to
prevent water from entering the pipelines. (P-76-8)
(Class I, Urgent Followup)

Install pipe used in the construction or repair of its
gathering lines with the longitudinal sea= on the top half
of the pipe. (P-76-9) (Class IIl, longer Term Pollowup)

REED, Acting Chairman, McADAMS, THAYER, BURGESS, and HALEY, Members,

concurred in the above ncanendltions./

IS AA
By: Webstar B. Todd, Jr.

Chairman
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NTSB-PAR-76-2 PIPELINE ACCIDENT REPORT - CONSOLIDATED EDISON CO.,
EXPLOSION AT 305 EAST 45TH STREET, NEW YORK, NEW YORK, APRIL 22, 1974

At 6:57 a.m. on April 22, 1974, a massive, low-order explosion
demolished the west wall of a 25-story commercial building in New York City.
No one was killed, but over 70 were injured, mostly people in an adjacent
apartment house.

The NTSB determined that the probable cause of the accident was the
rupture of an overpressured hydro-pneumatic tank in the basement, which
rocketed upward and tore a 6-inch overhead gas service line out of its
threaded joint. The service line was connected by only two or three
threads instead of the nine required by code. This allowed gas to flow
unabated into the building above. Contributing to the spread of the
explosive gas-air mixture were the elevators, which drew the explosive
mixture up through the elevator shafts before ignition.

R & D CONSIDERATIONS

1) Determined the availability, practicability, and the state-of-the-art
in the manufacture of excess flow valves for use on low-pressure gas
distribution systems.

2) Investigate the practicability and the availability of gas vapor
detection instruments for installation at strategic locatioms in
buildings.
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CONCLUS IONS

1.  The source of the ignition wag unknown, but the origin of the
accumulated natural 828 vas a separated 6-inch Bas service line in
the basement.

2. The service line was torn from fts threaded joint vhen a pressur
tank below the line burst an! hig ft. . pressure

3. The service line ¥as connected 1nadequately by only two or three
threads instead of the nine required by code.

line created an avoidable hazard; however, no Federal, State, or city
regulations existed concerning the f{nstallatjon of pressure tanks
or other hazardous materials mear gas service lines.

5. When the service line wvas fnstalled, no excess flow equipment was
available and practical to shut off any sudden, rapid flow of gas
from a separated Pipe. Research is undervay to solve this problem.

6. ¥o fnstruments to detect and warn of leaking gas had been installed

is this building although such equipment is avaflable. No regulations

exist vhich require this installation although regulatfons do exist
requiriog instrusentatfon to detect and varn of smoke ard fire.

7. The Pederal regulation requiring pipeline operators to be respon-
sible for the operation and maintenance of gas piping inside
buildings over which they have no control g unrealistic and
impractical.

PROBABLE CAUSE

The Mationa) Transportat{on Safety Board determines that the probable
cause of the accident was the rupture of an overpressured hydropneumatic
tank which rocketed upward and tore an overhead g8as service line out of
its threaded Joint; this allowed 838 to flow unabated into the butlding.
Comtributing to the spread ¢ the explosive gas-air mixture through the
building were the elevators, which drev the explosive mixture up through
the elevator shafts before fgnition.

RECOMMENDATIONS

The Naticaal Transportation Safety Board made five recommendat fons
based oa the iavestigation of this accident. Two are addressed to the
Department of Transportation, one is addressed to the Department of
Bousing and Urban Development, and one is addressed to the Building
Officials and Code Administration International, Inc., the Southern
Building Code Congress, and the International Association of Plumbers
and Mechanics Officialg.

BY THE RATIONAL TRANSPORTATION SAFETY BOARD
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APPENDIX A

The 6~inch gas service line in the basement was considered by the
Office of Pipeline Safety to be a gas distribution main and therefore under
the Pederal requlation 49 CFR 192.3. The Mew York State Public Service
Commission‘'s regulation, 16 MYCRR 255.185S5, maintains that the pipeline
Qperator'’s jurisdiction ends at the first fitting inside the wall of a
Custamer®s structure. This is based on the impracticability of a pipelise
Qperator's trying tc operate and maintain thousands of feet of gas piping
inside the walls and ceilings of thousands of buildings within the state. —_—

Therefore, the Mational Transportation Safety Board recosmends that the
Office of Pipeline Safety Operations of the Department of Transportatiom:

(1) Deterrine the availability, the practicability, and the
State-of-the~art in the manufacture of excess flov valves
for use on low-pressure gas distribution systems. Based upon
the results of these findings, amend €9 CFR 192 to incorporate
the use of these valves in commercial buildings. (Recommen~
dation P-76-9) (Class II, Priority Followup)

(2) 2mend 49 CPR 192 to define more realistically an operator's
Fesponsibility for gas piping inside buildings. (Recommends-
tion P-76-10) (Class 1I, Priocity Pollowup)

(3) Expedite its review of the study of “Rapid Shutdowm of
Failed Pipeline Systems and Limiting of Pressure to Prevent
Pipeline Pailure Due to Overpressure” and determine what
regulatory actiom is necessary concerning the use of excess
flow valves. (Recommendation P-76-11) (Class 1I, Priority

Followp)

TAOD, Chairman, MCADANS, THAYER, BURGESS, and RALZY, Nambers, concurred
in the above reccamendations.




APPENDIX B

Rany commercial buildings are required to have smoke or heat detection
instruments located at strategic positions in their interior. These
instruments are designed to activate sprinkler systems if the instruments
are triggered by the smoke or heat of a fire. It seems logical that similar
Tequlations could be adopted for the installation of gas detection instruments
ia buildings. .

Therefore, the Mational Transportation Safety Board reccmmends that the
Department of Mousing and Urban _D.vclopont:

Investigate the practicability and the availability of gas
vapor detection instruments for installation at strategic
locations in buildings. Based on the results of this investi-
gation, recosmend guidelines to appropriate State and local
government agencies for regulations for the installatiom of
gas detection instruments in buildings. (Reccamendation
P-76-12) (Class II, Priority Pollowup)

T000, Chairman, McADAMS, THAYER, DURGESS, and HALEY, Nembers, concirred

in the above recommendatioms.

'Yl *b.t.t .- w. Jt.
Chairman

APPENDIX C

The location of the hydropneumatic pressure tanks directly under the
gas wervice line was a critical factor in this accident. Since the gas
line was installed first around 1930, and the Fressure tanks were installed
at a later date, the tanks should have been located at scme other point in
the basement where potential danger to existing facilities would be at a
minimum. MNo Federal, New Ycrk State, or New York City regulations exist for
the placement of equipment in relation to other equipment in basements. The
pPlumbing codes also do not specifically relate to the placement of equipment
in relation to other equipment, but these codes form the basis for the
city regulations.

Therefore, the National Transportation Safety Board recommends that
the Building Officials and Code Administration International, Inc., the
Southern Building Code Congress, and the Plumbing Code Committee of the
International Association of Plumbers and Mechanics Officials:

Reviev their codes to insure that adequate instructions are
listed for the location of natural gas service lines in

relation to other plumbing facilities such as pressure

tanks and boilers in industrial, commercial, and residential
buildings. (Recosmendation P-76-13) (Class 11, Priority Pollowup)

TODD, Chairman, McADAMS, THAYER, BURGESS, and HALEY, Members, concurred

in the above recammendations.
W / #I
By: ster B. W

Chairman
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NTSB-PAR-76-3 PIPELINE ACCIDENT REPORT - MID~VALLEY PIPELINE co.,
CRUDE OIL TERMINAL FIRE, NEAR LIMA, OHIO, JANUARY 17, 1975

On January 17, 1975, a pipe ruptured at a crude oil terminal in
Lima, Ohio. A motor-operated valve within the terminal was closed
inadvertantly and pressure built up. When the pressure exceeded the 720-
Psig working pressure rating of a substandard flange, a 1l4-inch long
crack developed. Crude oil was sprayed from the crack, atomized, ignited
and burned; flames shot up over 100 feet high. -

Attempts to extinguish the fire and shut off input valves were
hampered when overhead high-tension power lines burned, arched, and
fell into the pipeline terminal yard. The fire destroyed the terminal building
and killed the terminal deliveryman.

The NTSB determined that the probable cause of the accident was the
inadvertant closing (either by malfunction or human error) of a 12-inch,

sized pressure-relief valve had been installed

R & D CONSIDERATIONS

NoR&D Tequirement.
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tormins] deliverymmm.
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PROBABLE CASE

The Matiomal Treasportation Safety Board determines that the probeble
ws the isadverteat closing of a 12-1ach, motor- °
egainst the crude oil strem; this caused the wmrelioved
lmnmahnlmsmm
asaifold ruptured. Thdlmhblymlpltdubuattm&hth
aster building mas started.

Gn ey 8, lm.&&fotymwmmwﬁuﬂ
’h.lh&fm@cmimdmmtaw:

! "Urge the Mid-Valley Pipeline Compeny to utilize a total systems
approach to pipeline safety in the redesign and recomstructioa of
the destroyed facility at Lims so that single failures amd frequemt
combinstions of failures do not escalate to leaks or over pressure.”
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Transportstiocs:

" "Study sad iacorporate ia 49 CFR 192 and 195 the effects of overhead
- power lines on the safety of gas and 1iquid pipelines. The minimm
mamuwmxm compTessors, pusps, aad
*. tersinsls should be established whers necessary. The locations of
‘gowsr Iimnes in relstion to smergency shutoff valves and gas blowdowm
facilities alse should bde studied snd ninimm safe distances should
b ostadlished vhere necessary.”

;, 'The Ssfety Board has recommended that the Mid-Valley Pipeline Compeay:

“Iastall pressure-relief devices mot only to protect the rebuilt

muu-.muuumcmmzo-mnmmm

, “Gequire portions of its procedures memuals to prokidit the routise
parking of vehicles ia termimal or statiom buildings where hazardous
. Jroducts are handled.”

. 'ﬁl NATTOMAL TRANSPORTATION SAFETY DOARD

T TR Ny

/s/ YEBRSITR B. TOOD, Jm.

ml-
/3/ PRANCIS M. NcADAMS

)
1

/a/ TSABEL A. BMGESS
Reber

/s/ WILLIAM R. BALEY
. Mosber —

fs/ PHILTP A. WOGIE
Nesber
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NTSB-PAR-76~4 PIPELINE ACCIDENT REPORT - WEST TEXAS GULF PIPELINE co.,
ABILENE, TEXAS, DECEMBER 1, 1974

On December 1, 1974, a seven-man repair crew working on a leak
on a 26-inch pipeline near Abilene, Texas, began excavating the pipe
while it was pumping sour crude oil, They attempted to clamp the leak
while the 0il was spraying into the air. They were down in the trench,
not - using oxygen masks, gas vapor detection instruments, or ropes
attached to their belts. All but one man, who ran to the truck to radio
for help, were overcome by fumes and died.

The NTSB determined that the probable cause of the accident was the
attempted repair,in a manner which did not follow the company's written
procedures, of a leak in a cracked fillet weld on a full-wrap repair sleeve.

The fillet weld, made improperly during the repair of an earlier leak,
failed.

R & D CONSIDERATIONS

No R & D requirement.

9-15



A2 P

,"4!,_':”7"-' "y 'vﬂm’,’.l

't

L%, % i - ey

ey

\i

lrsa-;u- 764

PB257166

ramgnt sion . . bient’y

.

- Title ond BtTiTe Pipel

Weet Texas Culf Plpe Line ¢
1, 197 -

ine Accident Repore o ’,:.”;T—Et;:
qlﬂ’. Dtleno. tﬂ“. m;.ﬁ'mmr
Code

7. hethor(s)

s erioraing GrganlzatTen
Report Ng.

ond Address . t o,
Transportattog Safety Bosrd 7'1';")")“;-—“ T
Bureay of Sarface hmmtu. Safety ~Hantrect or Gramt Bo-

".'ypc of ri;t ‘-'-'il
Period Covered

BATIONAL TRANSPORTAT ] O

Ueshington, D. C. 2059,

SAFETY soaRrp

Plpeline Accidene
December 1, 1974

ll.&wsoring Agency Lode

15. S.“!-.nnry Notes

at{
the attempeed

s falled.

sice.

4s 8 remy]¢ of {gs iovest
t Texas Cujf Pipe Ling

T80 to ghe truck

rl, l!76..rq¢1rerwatwﬂul!wu&o

’ ine mear Abilene, Texas, began to
Pumping gour Crude of}, They Sttempted ¢o Clamp che
the afr; they were not wsing cxygen
detection lutn-nu.or Topes sttached o thefr
to radio for he + WeTe overcome by
Seven mes fn phe fepair crew, six Jfed.

o Safety Board deternings that the

0f ehe

the Safety Scard mede Focommendationg te

the

l.luol.

14

; leak fepair; pie ho
exanination; Sutopey,

fillet weld; toxg
safety Fopes;

de (N28); gq1)
f .

_l. oy,
le corrosicn; post

c

{of chig

URCLASSF1ED

.bcurlty clou"luﬂn
page)

9-16




" — S gy ..mm“-,:r,r:..r;--. H'"""i .'

=

LY o0 TS0

BT aasadd

as TIGErRTTT

There were at least two uays {n wvhich they could have repaired the
olpeline successfully. Pirst, they could have followed the company's
safety procedures and completed the specially fitced clamp. Carefully
dous, the repair could have been 8ccomplished without iacident, although
ft would hurhntobccutoutnanphcedmthhmuhn
been op'y o temporary repair. Second, the supervisor could have exsmimed
the lea' gand, because of its location, ordered the pipeline shut down aad
draine sad ordered the leaking section replaced. HNad this been dooe,
the.qlusm!dbnebenlor!day-ofmiq.

CONCLUSIONS

1. Three moaths before the accident, six full-wrap sleeves were jostalled
to repair a corroded, leaking, section of pipeline. Metallurgical
tests showed that the repair sleeves contained substandard fillet

welds. The crack 1n the weld that failed propagated watil leskage
eoccurred.

2. The repaired pipe vas backfilled at that time but it was mot
adequately supported from beneath. The pipe settled ia fcs excavatioa,
which piaced the filler weld 1n tension and propagated the initial
crack through the pipe wall uncil 1t leaked again.

3. Wile the men were Tepairing the leak, the pipeline was pump

ing
sour crede oil; sour crude oil contains hydrogen sulfide, a highly
toxic gas.

4. DBecamse company safety procedures which specified the wee of

exygen breathing equipment, vapor detection devices, aad safety
Topes were ignored, six mer died.

PROBABLE CAUSE

National Transportation Safety Board determines that the probable
the accident was the attempted repair, i{n a manner vhich failed
t» follow the company's written procedures, of a leak in a cracked fillet
weld em & full-wrap repair sleeve. The fillet weld, made improperly
during the repair of sa earlier leak, failed. The faflure allowed texie,

. Seur crwde oil to spray and permeate the leak site.

v

| The Naticnsl Transportation Safety Board submitted the follewing

RECOMMENDAT IONS

tioms to the West Texas Gulf Pipe Line Company:

\ “Isstruct its persomnel in the safety requiremeats coataimed
\ ia the Operaticas and Maintenance Manusl end moaitor enp loyees®
| work to sssure that procedures are followed. (P-76-30)
(Class 11, Priority Followup)
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“Wee qualified welders to instruct fts personnel 1n the proper
imstallation of f1llee velding on repair sleeves. (P-76-31) (Class

end fnsist that the contractor have svailable and use the required
safety equipment. (P~76-32) (Class 11, Prioricy Followup)

“Isstruct fts maintenance and operating personnel in the hazards of

workiag around s.ur crude ofl. (P-76-33) (Class 11, Prioricy
Fellowsp)

“Beuip fts Company vehicles or provide, at strategic locatioms,

exygen breathing equipwent, safety Yopes, and gas vapor detectionm
instrumeats. Momftor employee actions to fnsure that equipment ig
wsed in accordance with written procedures. (P-76-34) (Class 11,

“Ixsmine the repair vecords for its Pipeline system to determine
where other fillet veld repairs had been made and excavate the
Pipeline at these locations to inspect the fillet weld qualicy.
(P~76-35) (Class 1I, Prioricy Followup)"™

BY TRE RATIOMAL TRARSPORTATION SAFETY DOARD
/s/ VEBSTER B. TOOD, Jn.
Chairman

/s/ FRAXCIS H, McADAMS
Nember

/s/ PHILIP A. BOGUE
Member

/8/ ISABEL a, BURCESS
Member

/s/ VWILLIAM R. mALFY
Nember

June 9, 197
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NTSB-PAR-76~5 PIPELINE ACCIDENT REPORT ~ DOW CHEMICAL U.S.A.,
NATURAL GAS LIQUIDS EXPLOSION AND FIRE, NEAR DEVERS, TEXAS, MAY 12, 1975

On May 12, 1975, an 8-inch pipeline, which was shut down and closed
in under pressure 4 days earlier, ruptured near Devers, Texas. Natural
gas liquids at 1,425-psig pressure erupted from a fracture near the top
of the pipe. The liquids vaporized, mixed with air, and formed a cloud
which drifted over a highway. An automobile drove into the vapor cloud
and ignited the vapors. The resulting .explosion and fire killed all
four persons in the automobile, melted telephone and power lines, warped
railroad tracks, burned adjacent woodlands, and interrupted rail and
highway traffic.

The NTSB determined that the probable cause of this accident was the
rupturing of the 8-inch pipe in a area of stress concentration caused
by a gouge in the pipe. The pipe was gouged by a backhoe when valve
assemblies were installed in the line. The failure was caused by a
combination of reduction in wall thickness, residual bending and tensile
stresses, and fatigue due to the cycle loading of the pipe.

R & D CONSIDERATIONS

No R & D requirement
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Ia a special study, 3/ the Safety Board recommended that the Americss
PetrL.om Institute, the American Society of Mechanical Bngineers (\om),
ummmumcxammmmam for the wse of
chtmlmmmt.mdnmm:mmtdhm
uu(m)mthmofthtotumtamtbypmnu
eperators. &mmmlum-mglmmwauu

1. mn”uw‘a&nlnmdlmunmuud.

2. &upmmdhemu&om.‘iécmtd-uud
stress comceatratioa.

3. mmmuem.mamwummm.
probably csured cracks to fors im the ares of stress comceatratioa.

4. mm.&-.—,mmdxtmnpounl.“uﬂur.
!o:-lalw-lﬂuclul..lkﬂtdmumn.mnum
figuited by am sutomobile.

3. DONW é1d sot sdequately isspect the comstruction of the pipeline, oo
lzdumhwmt‘.hptnunmm. .

6. mnusp‘m“mmnmtmnpﬂmm
m&ywummtutrmdtpmmhub&-;
therefore, the pipeline was mot shut down promptly.

!7 Saticeal Tramsportation Safety Board, “Special Stedy- A Systematic
Approech te Pipeline Safety,” P$S-72-1.

$/ Americam Gas Associstion, “Cuids to Systea Safety Analysis ia the
Gen m.'
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NTSB-PAR-76-6 PIPELINE ACCIDENT REPORT - NEBRASKA NATURAL GAS CoO.,
PATHFINDER HOTEL EXPLOSION AND FIRE, FREMONT, NEBRASKA, JANUARY 10, 1976

On January 10, 1976, a gas leak was reported in the vacinity of the
6-story Pathfinder Hotel in Fremont, Nebraska. Several calls were made to
the gas company, who responded but did not locate the leak. About 1% hours
after the first call and before the hotel could be evacuated, the hotel
exploded and caught fire. Twenty people were killed, 29 were injured,
and the hotel was destroyed. Three of the dead were gas company super-
visory employees.

The gas had leaked from a 2-inch plastic pipe which had pulled out
of its compression coupling and migrated into the hotel under frozen earth
and a concrete road surface.

The NTSB determined that the probable cause of the accident was the
2-3/8 inch contraction (due to cold temperatures) of a 2-inch polyethylene
plastic main within a 4-inch steel casing. The plastic pipe pulled out of the
inadequately connected compression coupling. The plastic main was not
anchored to the ends of the steel casing.

R & D CONSIDERATIONS

1)Study the plastic-to~-steel transition problem and take appropriate
regulatory action.

2) Determine if there are locations or circumstances where standard
compression couplings are unsafe.
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CONCLUSIONS

1. During two winters, thermal contraction caused the 2-inch

polyethylene plastic main to contract 2 3/8 inches on one end
and 5/8 inch on the other end,

2. The pipeline was not designed and installed so that the tie-in
compression coupling would sustain the longitudinal pull or the
thrust forces which were caused by the pipe's contraction within
its 4-inch steel casing,

3. The pipe had not been anchored to the casing ends to prevent it
from pulling out of the coupling,

4. The smooth steel stiffener which was used in the end of the plastic
Pipe, underneath the compression nut of the coupling, was not
made by the same manufacturer that made the coupling, and the
resulting combination produced a joint which was weaker than the
plastic pipe that was being joined.

S. When the contracting pipe pulled out of the weaker compression
coupling, leaking gas migrated into the hotel and was ignited by
an unknown source.

On*
°

The pipe was not installed in accordance with several importunt
manufacturer's recommendations and the quality of workmanship
at the tie-ins was marginal.

7. The gas company's emergency provisions were inadequate with
regard to employee training, availability of emergency equipment,
eéemergency communications, public education, and its liaison with
fire and police officials.

8. The spacing of distribution valves in the downtown area was insuf-
ficient to shut off Bas to the area quickly, and those valves which
were present we re not mapped to facilitate an emergency shutdown.

PROBABLE CAUSE
The National Transportation Safety Board determines that the
probable cause of the accident was the contraction, due to cold tem-
peratures, of a 2-inch polyethylene plastic main within a 4-inch casing.

The contraction of the plastic main caused the pipe to pull out of the
inadequately connected compression coupling,

RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board made the following recommendations,
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On February 24, 1976, the Safety Board recommended that the
Nebraska Natural Gas Company:

"Review its entire system to see if pipe had pulled out of its
coupling elsewhere and to rectify any potentially hazardous
conditions found, (P-76-3) (Class I, Urgent Followup)

""Conduct tests below the frost level during this review of
the system to monitor all Plastic pipe joints made with short
compression couplings where pullout and resultant gas leaks
could recur, (P-76-4) (Class I, Urgent Followup)"

In addition, the Safety Board has recommended that the Nebraska
Natural Gas Company:;

"Use manufacturer's proprietary transition fittings, installed
in accordance with written procedures, or use pipe-to-casing
anchors to limit contraction of plastic pipe, until a compres-

sion coupling is verified by tests to be as strong as the plastic
Pipe being joined. (P-76-49) (Class 1I, Priority Followup)

"Develop written procedures and an inspection program to
insure that all plastic Pipe joints meet the design and installation
Provisions of 49 CFR 192(F), 'Joining of materials by means
other than welding, ' (P-76-49) (Class 11, Priority Followup)

"Revise the company's written procedures to include the
maximum length of Plastic pipe to be used with compression
couplings, the number of foot-pounds of torque required for
each size of compression coupling, a time interval during
construction between retorquing of couplings, and the type of
stiffener to be used with each brand of coupling. (P-76-50)
(Class II, Priority Followup)

"Develop written procedures to handle gas leak emergencies
and evacuation, and instruct operating and maintenance em-
ployees as to their roles in carrying out these procedures,
(P-76-51) (Class 11, Priority Followup)

"Develop a procedure to shut down the system during emergencies.
As part of this procedure, develop distribution system maps
showing valve locations, determine optimum spacing of high-
Pressure valves in each of the NNG distribution systems, and
install additional valves, if hecessary, to reduce the time re-
quired to shut down a section of main in an emergency.

(P-76-52) (Class 1II, Priority Followup)

""Develop a method of receiving emergency telephone calls in
order to assure immediate response to emergencies. The
method should include logging of all emergency calls. (P-76-53)
{Class 1I, Priority Followup)
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"Improve the customer education program and liaison between
the gas company, the police, and the fire departments. Include
i{n written procedures the methods for notifying police and fire
departments of gas emergencies and the planned responses to
them. (P-76-54) (Class II, Priority Followup)

"Equip emergency vehicles with combustible gas leak detectors,
distribution maps, and other necessary work tools. (P-76-5§5)
(Class II, Priority Followup)"

The Safety Board has recommended that the Department of
Transportation:

“Study the plastic-to-steel transition problem and take appro-
priate regulatory action to correct any unsafe practices,
(P-76-43) (Class II, Priority Followup)

“Revise 49 CFR 192, 281(e)(2), 'Mechanical Joints, ' to require
that stiffeners be designed to be compatible with compression
couplings so that pipes cannot pull out of the couplings.
(P-76-44) (Class II, Priority Followup)

“"Determine if there are locations or circumstances where
standard compression couplings are unsafe, and amend

49 CFR 192 accordingly to prohibit their use for such applications.
(P-76-45) (Class II, Priority Followup)

"Analyze the methods which operators use to receive and respond
to emergency calls and, based upon this analysis, amend 49 CFR
192, 'Operations, ' to specify minimum acceptable standards.
(P-76-46) (Class II, Priority Followup)

"Amend 49 CFR 192,'Operations, ' to require that operators
record the receipt of emergency calls, the response to the
calls, and the time of each significant action taken by the
operator. (P-76-47) (Class II, Priority Followup)"

The Safety Board has recommended that the City of Fremont:

"Reemphasize to city personnel who are assigned to the emer-
gency desk the importance of helping people who call in to

report gas leaks, and require the personnel to furnish emer-
gency gas company numbers to the public. (P-76-56)
(Class 11, Priority Followup)

""Coordinate emergency activities with the gas company and
determine what responses should be made to various types
of gas emergencies. (P-76-57) (Class lI, Priority Followup)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD
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NTSB-PAR-76-7 PIPELINE ACCIDENT REPORT - SUN PIPE LINE CO., RUPTURE
OF 8-INCH PIPELINE, ROMULUS, MICHIGAN, AUGUST 21, 1975

On August 21, 1975, an 8-inch refined product pipeline ruptured in
Romulus, Michigan. Propane escaped from the rupture, sprayed into the air,
vaporized, and then ignited. Flames 500 feet high engulfed the area. The
fire burned nine persons, destroyed four homes and damaged three others,
burned 12 vehicles and consumed 2,389 barrels of propane.

The NTSB determined that the probable cause of the sccident was the
Propagation of surface cracks in a section of 8-inch pipe, which had
been dented and gouged previously. The cracks propagated when a valve
which had been closed caused an abnormally high pressure to develop.
Contributing to the accident was inadequate inspection during contruction
of the pipeline.

R & D CONSIDERATION
1) Study the use of lockout equipment which shuts down a pipeline

system unless all valves are positioned properly and full clearance
to operate has been obtained.
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NTSB--PAR-76-8 PIPELINE ACCIDENT REPORT- STANDARD OIL COMPANY OF CALIFORNIA,
PIPELINE RUPTURE, LOS ANGELES, CALIFORNIA, JUNE 16, 1976

On June 16, 1976, an 8-inch pipeline was struck and ruptured by
a front end loader excavating near an intersection in Los Angeles, Cal.
Gasoline under a initial pressure of 550-psig, sprayed from the rupture
and drenched nearby buildings and objects. Ninety seconds later, the
gasoline ignited, causing flames to engulf the area, killing 9 persons,
injuring 14 others, and causing extensive property damage.

The NTSB determined that the probable cause of the accident was the
rupture of the pipeline by excavation equipment, whose operator was
unaware of the pipeline's precise depth and location. Neither the pipeline
operator, the contractor, nor the California DOT knew the exact
location of the pipeline.

R & D CONSIDERATIONS

No R & D requirement
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CONCLUSIONS

The 8-inch, gasolfie pipeline wvas hit and ruptured by tle svbcontractor’s
excavation equipme.at because the equipment operator, although aware of
the pipeline’s existence, believed it to be buried deeper.

SOCAL, when 1t supplied CALTRAN with {nformation sbout the location
of its pipeline in the median of Venice Boulevard, failed to provide
the precise pipeline depth at the accident site and did not momitor
Lw construction activities continuously.

%o attempt was made to verify the pipeline depth at %“e accident

site by the four parties, even though 700 feet of the pipeline mear
the accident site had been previously Jowered because of insufficient
depth; the two testholes dug by SOCAL 628 feet apart were lpased too
far for an sccurate depth determination of the pipe at the point

of rupture.

Bo “one-call™ system was in effect in the area at the time of the
accident.

High-pressure pipelines require more and closer monitoring in
congested areas than in rural areas to guard against excavation
damage.

PROBABLE CAUSE

The National Transpertation Safety Board determines that the probable

cause of the accident was the rupture of the pipeline by the excavation
equipment, whose operator was unaware of the pipeline's precise depth
and location. Although the line was known to exist, its precise depth
and location were not known bv the pipeline operator, the constructjion
coniractor, the subcontractor, or the Calif.rnia Department of Trans-
portation.

RECOMMENDATIONS

As a result of its investigation of this accident, the National

Transportation Safety Board made the following recommendations:
< to the Standard 0il Company of California:

“Suomit precise, accurate data concerning the depth and location of
its pipelines for all future construction projectr. (Class II,
Priority Followup) (P-76-87)

“Conduct inspections of opera:zions along its pipelines to insure
that ccnstruction does not risk the integrity of its pipelines.
(Class 11, Priority Followup) (P-70-88) .

"Insure adequate communications witt contractors and other parties
through written, substantiated means during excavation work locluding
testhole verification for- the depth and location of its pipelines.
(Class II, Prioritv Followup) (P-76-89)

"Join anv "one-:zall" systems in arevas wvhere its pipelines operate
and help to organize systems where they do not exist. (Class 11,
Prioritv Foll~wup) (P-76-90)"
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== to the State of California Department of Transportation:

"Develop guidelines for preconstruction scetings, wvhich should
fnclude methods of pPreventing damage to underground u:{licies to
be encountered during the proposed construction work. Such pre-
construction meetings should be attended bv all operators whose
facilities are involved. (Class 11, Priority Followup) (P-76-9]1)"

(The Safety Board made this same recommendatiun to the Aserican
Public Works Association on Februarv 2, 1973,)

"Covperate and coordinate with those ¥ oouj s atterrting o establish
a "one- all” notificition syvstem in s uthern Californi. and other
areas o! the State wvhere none vvist, and work with svgtems alread~
in existenie.  (Ulass ', bravrres tellownpl (P-76-uy)

"Require, a~ a Prerequisity 0 3 contract award, that the contractor
be in conract with the "one-i 111"
facilities operators to determine the pre {se depth and location of
anv underground tacilitic~ bHefore beginning the project. (Class 11,
Priority Followup) (P-76-u3)"

== to the American Petroleum Institute, the American Gas Assocfation,
and the Interstate \a:iurai Gas A-soiiation of A-eri..a:

"Advise member companies whse facilities are erposcd to excaverion
conzrruction projects to tahe inrediate action to rark and locate
their facilities accuratels. Cl.us IT, Priérity Tellowurn)
(P-76-94)"

== to the Criffith Compan. and . . Pess, Inc.:
"Cocperate and coordinate with tliw ot mps atlerplting to establiey
a “one-call" svster in arcas in wl. & V. ¢ mdudt excavativn
activities. (Class Il, Pricvitv Folir eup) (P-7Tk-05."

BY TFe RATIONAL TRANSPORTATION SAFETY bIARD

/s

ntitication svster or the frdividua

/s! KAY BAIL:Y

Vice Chairman

/s/ PRILIP A. HOCUE
Member

/S/ WILLIAM R. HALEY

Merber

FRANCIS H. McADAMS, Member, did not participate in the adoption of
this report.

December 9, 1976
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NTSB-PAR-77-1 PIPELINE ACCIDENT REPORT - UNITED GAS PIPE LINE co.,
20-INCH PIPELINE RUPTURE AND FIRE, CARTWRIGHT, LOUISTANA, AUGUST 9, 1976

On August 9, 1976, a road grader ruptured a 20-inch gas transmission
pipeline near Cartwright,la. Natural gas at 770-psig pressure escaped and
ignited within seconds. The resulting flames engulfed the area, killing
8ix persons, injuring one person, and causing extensive property damage.
The operator of the road grader heard the gas escaping after he struck
the pipeline. He jumped from the grader and ran from the site, leaving
the grader out of gear, but with the engine still running.

The NTSB determined that the Probable cause of the accident was the
rupture of the pipeline by a road grader whose operator was unaware of
the existence of the pipeline. Contributing to the accident was the
previous construction of a rural road over the pipeline right-of-way
which reduced the Pipeline cover, and the failure of the construction
agency to notify the pipeline operator of the rosd maintenance work
over its right-of-way.

R & D CONSIDERATIONS

No R & D requirement
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10. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1977

The following four pipeline accident reports were published during

CY-1977. No pipeline safety studies were issued.

NTSB-PAR-77-1

NTSB-PAR-77-2

NTSB-PAR-77-3

NTSB-PAR-77-4

Pipeline Accident Report - United Gas Pipe Line Co.,
20-inch Pipeline Rupture and Fire, Cartwright, Louisiana,
August 9, 1976

Pipeline Accident Report - UGI Corp., Natural Gas Explosion
and Fire, Allentown, Pennsylvania, August 8, 1976

Pipeline Accident Report - Exxon Gas System, Inc., Natural
Gas Explosion and Fire, Robstown, Texas, December 7, 1976

Pipeline Accident Report - Pennsylvania Gas and Water Co.,

Natural Gas Explosion, Williamsport, Pennsylvania,
January 25, 1977
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NISB-PAR-77-1 PIPELINE ACCIDENT REPORT - UNITED GAS PIPE LINE co.,
20-INCH PIPELINE RUPTURE AND FIRE, CARTWRIGHT, LOUISIANA, AUGUST 9, 1976

On August 9, 1976, a road grader ruptured a 20-inch gas transmigsion
Pipeline near Cartwright,La. Natural gas at 770-psig pressure escaped and
ignited within seconds. The resulting flames engulfed the area, killing
six persons, injuring one person, and causing extensive property damage.
The operator of the road grader heard the gas escaping after he struck
the pipeline. He Jumped from the grader and ran from the site, leaving
the grader out of gear, but with the engine still running.

The NTSB determined that the probable cause of the accident was the
rupture of the pipeline by a road grader whose operator was unaware of
the existence of the pipeline. Contributing to the accident was the
previous construction of a rural road over the pipeline right-of-way
which reduced the pipeline cover, and the failure of the construction
agency to notify the pipeline operator of the roszd maintenance work
over its right-of-way.

R & D CONSIDERATIONS

No R & D requirement
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COoNCLUS1IONS
Pindings -

1. The 20-inch maturil gas pipeline wvas gouged and
punctured by a road grader during road meintenamce
work.

2. Operator No. 2 wvas aot sware of the existence of

the pipeline because Operstor Bo. 1, vho was aware
of the pipeline, failed to inform him,

3. Uaited did mot lower or encase its pipelines after
tl-mdubeqmtmtdmtwm
cover over the pipelines had beea decressed by
18 imches.

4. UDaited's efforts to {aform the Jury about the
hazards of working sear pipelines did mot deter
&kymmtmutrmamplpdm.

3. The Jury did not motify United as requested before
the Jury began grading in the viciaity of the
pipeline.

6. At the time of the accident mo0 "one-call® system
was in effect to assist excavators ia notifying
pipeline operators of the time and locatiom of
proposed excavatioms.

Probable Ceuse

The National Transportation Safety Bosrd determines that the probable
cause of the accident was the ignition of matural gas that wes escaping
fm.'mlmmnubmmmdhuwwcrﬁmwnu
wes wmsvare of the pipeline's existence. Contributing to the accidemt
was the previous c.mstruction of & road over the pipeline right-of-wmy
which reduced the pipeline’s cover, and the failure of the Jackson
Parish Police Jury to motify the pipeline's operator of the road maistemamce
work.
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EECOMEIDATIONS

4o @ vesslt of this occident, the Mational Transportatios Sefety
Beard em Octodes 27, 1976, made the following reccamendations:

== T8 the Iaterstate Natural Cas Association of Ametica, the American
Petrolem Iastituts, sad the Asoricas CGas Associatiom:

®advise their member compenies of the circum
Stances of this accident and urge thea to
Soternine $f tha eciginal cover depths of their
pipelines have bess significantly redwuced, and

to take actiom to correct éeficiemt areas, (Class I,
Scgeat Pollowsp) (P-76-74)

\ammmumumuuu
establish demage preventioa progrems, isc

the “sme-call™ motificatiocn system. (Class I,
Srgeat Pollowmp) (P-76-75)"

—uthheba-hﬂatlouuhryx

"Ceese grading opersticas oa Jury roeds wmtil ¢
Plea 13 developed and inplemeated to

peTators of buried facilities at lesst 2

days before excavating mear their facilities;
this would allow time for tdemtification of the
facilities’ locatica and dopth. (Class I, Urgeat
Pellowep) (P-26-76)

“Isstruct operators of excavatioa equipmsst ia
safety precamtioms that should be taken whes
werking mear leried facilities, end provide
these operators with informeticm on how

the location amd probedle depth of these
facilities mey be fdentified. (Class I,
Scpent Pollowsp) (P-76-77)"

-t-thmcumouuCQq:
Wm»mum.mu—

frea future damage before teocpeniag Oriffin
Reed. (Clsss I, Wrpeme tollowep) (P-76-78)



“Ciaplete promptly development of an educatiomal
prograa for excavators and fnstitute a prograa

to advise excavators how to Tecogaise pipelins
righte—of-way, provide general faformetica sbowt
precavtions when excavating near pipelines, snd
encourage sotification befors excavating. (Class I,
Urgeat Followup) (P-76-80)"

~~ to the Covermor of the State of Louisisms:

“Encourage the implenentation of the proposed
Louisisma “ooe-call” motificatiom systea to
provide statevide coverage. (Class I, Urgeat
Followap) (P-76-81)

“Advise all State and parish agencies about the
circumstances of this sccident and urge that
they sotify operators of pipeline aad other
uaderground facilities defore excavating mear
these facilities. (Class I, Urgemt Followsp)
(r-7¢-82)"

BY THEE BATIOMAL TRARSPORTATION SAFETY BOARD
/s/ VERSTER B. TODD, JR.

Chairmen
s/ EAY BATLEY

Vice Chairmma

/s! FRANCIS . McADMNS
Nember

/s/ PEILIP A. WOGUE

Member

fe/ VILLIAM R. BALEY
Nember

April 26, 1977
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NTSB-PAR-77-2 PIPELINE ACCIDENT REPORT - UGI CORP,, NATURAL GAS EXPLOSION
AND FIRES, ALLENTOWN, PENNSYLVANIA. AUGUST 8, 1976

On August 8, 1976, a gas explosion destroyed a house in Allentown, Penn.
The gas migrated from g break in a 4-inch cast-iron main into the building.
The exterior wallsg were blown out and the rafters fell in, trapping a

R & D CONSIDERATIONS

1) Encourage, coordinate, and monitor development of equipment which could
be used to detect the location of sinkholes in the area of underground
utility lines.
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16.Abstract
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CONCLUSIONS

FPindings

1. An wnusually heavy rainfall of 3 inches in 2 days caused s siakhole
under the gas main to enlarge.

2. The first bresk in the 828 main occurred more than 45 minutes
before the other four breaks, but 811 were caused by settlement of
the gas main over the sinkhole.

3. The main first broke where it had been veakened by graphitization
vhere & 3/4-inch, copper water service line to 1127 Oak Street
contacted the main. The graphitization resulted from a galvanic
action between the two dissimilar metals. .

4. Breaks in the sever and water lines were caused by the sinkhole.

S. Continued gas supplies to 1128 and 1130 Oak Streets left possibdle
sources of fgnition for the second explosion.

6.  Meither the gas company personnel nor firemen used combustible gas
{ndicators at the accident site and the atmosphere in the second
bouse that exploded had not been checked for a possible explosive
mixture. Specific training in and conscientious use of combustible
823 indicators might have prevented the second explosion.

1. The trapped firemen and rescue personnel might have been injured
less 1if the gas fire in the street had been extinguished with dry
chemicals.

Probable Cause

The Nationmal Transportation Safety Board determines that the probable
cause of the accident was the ignition, by unknown sources, of natural gas
wvhich had leaked from a broken cast-iron gas main under the street in
front of the houses. The gas main had been weakened structurally by
localized graphitization and was undermined by a sinkhole. The failure
to check the second house for an explosive atmosphere and to shut off its
888 supply resulted in two fatalities and numerous injuries.

RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board made the following recommendations:
= ¢to the UGI Corporation:

"Revise its 1968 Guide for Fire Fighters and training program by
incorporating instructions on how to deal with events similar to
this accident with particular emphasis on the proper use of
combustible gas indicators. (Class 111, Longer Term Followup)
(P-77-1)

“Revise its emergency plans to incorporate the revisions that ,
became effective October 1, 1976, to 49 Code of Federal Regulations
192.615, and to insure émergency response coordination with fire

and other public officials. Particular emphasis should be placed

on the availability and the proper use of combutible gas indicators.
(Class I1I, Longer Term Followup) (P-77-2)
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“Expedite, in conjunction with equipment manufacturers, the develop-
ment of & survey unit that could be used to detect the location of
sinkholes in the vicinity of cast-iron gas mains. "Downvard-looking”
radsr equipment should be investigated as one possible means of
surveying for sinkholes. (Class I1I, Longer Ters Followup) r=77-3)"

= to the Office of Pipeline Safety Operations of the Materials Transporta-
tios Bureau of the U.S. Department of Transportation:

'chournge. coordinate, and monitor development of equipnent which
could be used to detect the location of sinkholes in the viciaity

of underground utilities. (Class II1, Longer Term Followup)
(P=77-4)"

== to the CGas Piping Standards Committee of the American S8ociety of
Mochaaical Engineers:

“Develop guidelines to assist operators during emergencies to
promptly isolate leaking segments of pipe in a low-pressure system.
(Class III, Longer Term Followup) (P-77-5)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ WEBSTER B. TODD, JR.
Chairman

/s/ KAY BAILEY
Vice Chairman

/s/ FRANCIS H. McADAMS
Meaber

/s/ PHILIP A. HOGUE
Member

/s/ WILLIAM R. BALEY
Member

May 13, 1977

10-10



NTSB~PAR-77-3 PIPELINE ACCIDENT REPORT~ EXXON GAS SYSTEM, INC., NATURAL GAS
~ &APLOSION AND FIRE, ROBSTOWN, TEXAS, DECEMBER 7, 1976

An emergency shutdown system was activated, but the four automatic fire
gate valves on the Pipelines that supplied the station did not close. Another

leading to two of the five compressors in the station, Thirty minutes later,
another explosion occurred in the station. Pipeline valves upstream and
downstream of the station had to be closed manually. Gas burned for 3 hours
until the pipeline pPressure dropped to 250-psig and the fire gate could be

approached and closed manually. The fire killed one person, injured two, and
caused property damage and gas loss amounting to $5 million.

The NTSB determined that the probable cause of the accident was

R & D CONSIDERATIONS

NoR &D requirement
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Fire Protection System

&dequate fire protection equipment 1s required by 49 CFR 192,171
for all compressor stations, Some of the other Exxon compressor stations
have chemical fire extinguisher systems, but only small hand-held fire
extinguishers were available at station No. 1. These would not be
effective against such g large gas fire. The water and chemical sprays
brought in by tenks were Bot used by the firemen because the fire at

have put out such a large fire. The termination of the gas supply was
the only effective Vay to extinguish such a large gas~-fed fire.

CONCLUSIONS
Findings

1. Five of the eight studs that held a 10-inch cap on suction
valve Bo. 3 of cylinder No. 2 of compressor unit No. 1 failed
becsuse of metal fatigue caused by excessive stresses from
overtorquing. The other three studs failed in tension at
Bear maximum allowable operating pressure.

2. The source of ignition of the gas was probably from the
electrical system of the ges engine inside of the building.

3. One, and possibly two, of the men that had been working in
compressor building Mo. 1 pushed an energency shutdown (ESD)
button, but the station did mot shut down as designed.

4. The operational end emergency shutdown system for each compressor
mit 414 mot function in units Mo. 1 and No. 2 for a combination
of ressons:

(s) The 8-inch cylinder operators on the 10-inch bypass

and 24-inch suction and discharge valves were too worn
and too small;
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s.

10.

11.

(®) the valves vere fequential, and 1t 1s possible that
the electrical circuitry vas destroyed by fire before
all valves could complete the Sequence of operation to
fully open or close;

(c) one of the air lines in compressor building No. 1 was
destroyed by fire, and the instrument atr supply to
operate the controllers of the suction and discharge
valves at thig building was lost.

A 1/8-inch vent on & 3-way solencid valve vagp clogged and
Prevented the closing of the two fire gate valves on the
30-inch-diameter pipeline,

A second explosion occurred one-half hour after the first
when the cast-iron, No. } cylinder of compressor unit No. 2

The radiated heat from the 1,00( ‘oot-long flames made any
rescue or firef:lghting sttempts possible, The fire burned
for more than 3 hours unti} Pipeline block valves upstream
and downstream from the station were closed.

The closing of a pover gas-operated, 30-1ach-diameter mainline
valve vas delayed over 1 hour because the workcrev from a
distant compressor station vas unfemiliar vith the operation

of & power gas valve that had been taken out of service and they
had to close the valve manually,

The l-year period between the inspection and the operation of
the remotely and sutomatically controlled compressor station
valves is too long to insure their dependable operation; in
this sccident the control systems for eight automatic powver-
Operated station valves failed to function properly resulting
in about $5 million {n Property damage and gas loss.

A manuslly operated control to remotely operate emergency
blowdown valves from a safe location within the station should
have been instslled to blow down all of the station piping.

As effective total systea analysis was not made before this
accident of the various emergency shutdown control systems.
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S Bl e fma i i e - A semse s sen g n

Prodadle Cause
The Mational Transportation Safety Board determines that the probable
Cause of the accident was the failure of the studs securing the 10-iach
valve cover; the studs failed from stress fatigue and tension because they
vere overtightened. The natural gas that vas released ignited, possibly
by an electrical spark from a compressor engine. Contributing to the
large losses vas the failure of a cast-iron compressor cylinder due to
" overheating and a bigh internal gas pressure, and the failure of several
Sutomatic emargency shutdown valves to close.

RECOMMENDATIONS

As a result of its investigation of this accident, the Natfonal
Transportation Safety Board made the following recommendations:

== to Exxon Gas Systeas, Inc.:

“Take necessary steps to insure that studs on compressors and engine
components are tightened to the number of foot-pounds of torque
recomsended by the equipment manufacturer. (Class I1I, Priority
Followsp ) (P-77-27)

“Inspect emergency shutdown valves and their components at compressor
stations at more frequent intervals than 1 year (monthly or qQuarterly)
wmtil equipment of proven reliability has been installed, tested,

and shown to be Tesponsive for longer periods of inactivity.

(Class II, Prioricy Pollowup) (P-77-28)

“Make g total systems reviev of electric, air, and gas-operated
émerTgency equipment, with particular emphasis on interconnected
air systems and backup or duel-feed air systems in compressor
stations. (Class II, Priority Followup) (P-77-29)

“Include, in emergency shutdown systems, a separate control to
remotely operate valves that can independently blow down the
station piping. (Class II, Priority Followup) (P-77-30)

“Iovestigate more dependable items of control equipment and replace
existing solenoid snd é-way valves at fire gate valves with this

equipment. (Class II, Priority Followup) (P-77-31)

"Designate critical valves on control lines (gas, air, and
bydraulic) as to whether they should be normally open or closed,

and place signs on these valves vhenever the lines are shut down

for maintenance or when the valves are not in their normal positioms.
Sech changes should be suthorized, logged, and reported to all
personnel responsible for the operstion of the systea. (Class 11,
Priority Followup) (P=77-32)
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“Train operating personnel from other stations and othar searby
operating divisions of the Company on the operation of emergency
transnission 1ine valves and emergency station fire control valves.
Purnish each neardy company office that could de expected to help
in an emergency with o contingency plan book end drevings of all of
the facilities they might be expected to operate. (Class 1,
Priority Followup) (P-77-33)"

== to the Materials Transportation Buresu of the U.S. Department of
Transportation:

“Reviev compressor station accidents to determine 1f there have
been similar prodblems vith remote-control shutdown devices. If
there have been reliabilfcy problems, make a sutvey to determine
the optimm time between inspections and amend 49 CrR 192.731(c) by
decreasing the time interval between inspection and testing from
the current minimum of ] year to reflect these findings. (Class

®Add to 49 c2 192 a requirement for poeumatic-operated compressor
station equipment, sim{lar to the requirement fn 49 CFx 192.167(3)
for electric—operated equipment, ¢o isolsate instrument a{r supply
to automatic facilities, and to provide backup or separate ene

Pocumatic facilities. (Class 111, Longer Term Followup) (P-77-35)

periodic testing of these studs, by ultrasonic or other mesns, to
imsure their integrity during operation. (Class I11, Longer Term
Followup) (P-77-36)"
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NTSB-PAR-77~4 PIPELINE ACCIDENT REPORT 4'PENNSYLVANIA_GAS AND WATER CO.,
NATURAL GAS EXPLOSION, WILLIAMSPORT, PENNSYLVANIA , JANUARY 25, 1977

On January 25, 1977, a low-order explosion and fire destroyed a house
in a residential area near Williamsport, Penn. Volunteer firemen" were
extinguishing the flames, and gas ctompany employees were trying to locate
@8 natural gas leak, when a second explosion demolished a house 70 feet
awvay. A resident of this house and a bystander were killed by the explosion
and 23 persons were injured. Neither of the houses were served by gas.

The NTSB determined that the probable cause of the accident was the
failure, due to thermal contraction (caused by the cold temperatures), of
a substandard weld on a 4-inch high pressure gas main, which had been
lowered and stressed by sewer construction. Contributing to the fatalities
and the large number of injuries to firemen was the gas company's
failure to detect the gas accumulation in the second house, to evacuate
its occupants, and to warn the volunteer firemen of the dangers when a
high pressure gas main is leaking and is capped by frozen earth.

R & D CONSIDERATIONS

No R & D requirement.
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1977, & low-order explosion and fire
destroyed a bouse in a residential ares pear Williamsport, Pemnsylvania.
and employees from the Pennsylvania Gas and Water
Cospany were sttempting to locate a matural gas leak when a second explosion at
svay. A resident of this bouse and a bystander
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coxcLusions

Pisdings

1. Becacse of the cold temperatures at the time of the 8ccident,

the é-inch gas meyn Vas expsriencing extreme thermal contractioca
etresses.

2. Severe 8tresses wvere created og the gas main when its grade was
by 1 1/2 feet during the 1972 sewer constructiom.

3. Uncompacted backf11l placed over and under the 828 main, and
cobblestones placed on the 888 main during sewer con-
Struction also created stresses because of subsequent settle-
®ent,

4. The substandard weld vhich failed would mot have passed welding
codes in effect at the time 1t was made because of s lack of
penstration into the wvalls of the pPipe by the stringer bead.
The second weld Pass wvas also very porous and of poor quality,

S. The gas company did not have an adequate inspection program to

6. The gas Company emergency plans had Bot been updated to include
the nev requirement for 11aison with fire departments contained
in 49 C 192.615, which becane effective on October 1, 1976.
The gas company had not informed the firemen concerning their
Tesponse to this type of gas @mergency.,

7. The 8as company training program on its current emergency
procedures was inadequate. The §28 company dispatcher and
serviceasn did not follow the written Company procedures.,

8. The gas main showed a shutoff valve vhich did not exist vithin
8 block of the 888 leak. This ceused a long delay in shutting
off the gas.

lowered and subsequently stressed by the open-cut sewer construction.
The escaping 828 migrated into two bouses not served by gas and wes
by waknown

The gas Company did mot detect the substandard weld vhen it was
made mor did they stipulate that the subsequent sewer construction
8djacent to theiy 828 main not impose additional stress on the main.

Coatributing to the fatalicies and the large number of injurfies to
firemes was the 828 company's failure to detect the accumulation of gas
ia the second house that exploded, to Svacuate its occupants before the
explosion, and to warn the volunteer firemen of the potentially hazardous
conditions that can be created when g high-pressure g8as main i leaking
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RECOMMENT \TTONS

As a result of 1¢g iovestigation of this sccident, the Matfoma]
Transportation Safety Bosrd made the following recommendations:

== t» Pennsylvania Gas an! Vater Company on June 6, 1977

'hcmtc. on & random sample basis acceptable to the Peonsylvanis
Public Service Commfssion, the velds {n the failed &1nch gas matn
and nondutmcttnly test them @ccording to the American Petroleum

welds on the Pipeline, Replace or Tepair all welds which do Dot
Pass refaspectiog. (P-77-6)

"Iastruct its personnel {p inspection techniques and procedures and
emphasize the Potential hazards of undetected faulty welds end
Construction damage to Operating pipelines. ®-77-7)

“Reesphasize and instruct gas operations personnel on the importance
of liatson with the fire department and establish with all fire
departaents, including volunteer fire departments, what the proper
Tesponse should de to every type of gas emergency. (P-77-8)"

On Cecember 1977, the Mationsl Transportation Safety Board
issved these additiona) Tecommendations:

== to Pennsylvania Gas and Vater Company:

"Initiate an effective general public and gas customer information
Program about the nature, cluuctcriulcl. and hazards of matursl
828 and what to do when 1t is encountered. (Class 11, Priority
Action) (P-77-38)

“Test the effectiveness of the emergency procedure training of all
operating personnel. If the training 1s found to be ineffective

for any group of employees, provide additional instruction.
(Class 11, Prioricy Action) @-77-39)

“Verify the location of all high-pressure shutoff valves shown on
828 main stlases and change maps where becessary. (Class II,
priority Action) (P-77-40)"

== o the Materfals Transportation Bureay of the U.S. Department of
Tramsportation:

“Extend 1¢s Emergency Services Training Course contract to include
8 section on the hazardous Raterials aspects of flammable pipelinme
msterials such as natursl 8as and liquid hydrocarbons. Coordinate

and cooperate with the American Gas Association, the American
Petrolem Institute, end the Interstate Matural GCas Association of

to wse their expertise in this area. (Class 111, Longer
Ters Actica) (P=-77-41)

“Instruct all Office of Pipeline Safety Operations regional compliance
offices and state agents to inspect gas companies under their Jurie-
dictiom for Complisnce to the smended 49 Cre 192.615 (emergency plans)
effective October 1, 1976. Particular attention should be given to
the provisiocm that Toquires that the gas company train its sppropriate
Sperating perscnnel to assure that they are knowledgeable of the
@margency procedures and how the company tests 1ts employees ¢to
verify that the training is effective. (Class II, Priority Actiom)



11. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1978

The following are the six pipeline accident reports and special

studies published during CY-1978.

-PSs-78-1

-PAR-78-1
}=PAR-78-2
3-PAR-78-3

B—PAR-78-4

B-PAR-78-5

Special Study - Safe Service Life for Liquid Petroleum
Pipeline

Pipeline Accident Report - Consolidated Gas Supply Corp.,
Propane Pipeline Rupture and Fire, Ruff Creek, PA,
July 20, 1977

Pipeline Accident Report - Alyeska Pipeline Service Co.,
Explosion and Fire, Pump Station 8, Near Fairbanks,
Alaska, July 8, 1977

Pipeline Accident Report - Atlanta Gas Light Co., High-
Pressure Gas Main Rupture, Atlanta, Georgia, December 1,
1977

Pipeline Accident Report - Kansas Public Service Co., Inc.,
Explosion and Fire, Lawrence, Kansas, December 15, 1977

Pipeline Accident Report - The Gas Service Company Natural

Gas Pipeline, Rupture and Fire, Kansas City, Missouri,
June 12, 1978
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NTSB-PSS-78-1 SPECIAL STUDY - SAFE SERVICE LIFE FOR LIQUID PETROLEUM PIPELINE

The NTSB made a study of liquid petroleum pipeline accident data
gathered from 1968-1976 by the Office of Pipeline Safety Operations (OPSO) —

the pipeline safety regulatory office within the Materials Transportation
Bureau.

The study originally was to develop a means of measuring safe service
lives for liquid petroleum Pipeline. However, the NTSB found that the existing
OPSO data collection system was initiated in 1968 with no plan for its use
in writing safety regulations or in Providing its own analysis of the data.

NTSB's study of the data collected revealed that corrosion and pipeline
ruptures by construction equipment caused over twice as many accidents as
all other causes. Corrosion accidents declined steadily through the study
period due to "continuing improvements in pipeline materials, technology and
preventive maintenance programs." Construction damage accidents have remained
relatively constant since 1970. Michigan's statewide "one-call" system was
cited as an effective method of reducing such accidents and is recommended
by the NTSB for other states with high accident rates. Under a one-call
system, an excavator is able to report his proposed project to operators
of all underground facilities in the excavation area with only one phone call.

The NTSB also made recommendations to seek improvement in the OPSO
data collection system, including: computerization of liquid pipeline
accident data to permit calculation of leak rates per mile and rates based
on such factors as pipeline age, strength, depth, product carried, etc.

R & D CONSIDERATIONS

No R & D requirement.
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CONCLUSIONS

Corrosion was the leading cause of liquid pipeline accidents from
1968 through 1973. Continuing improvements in pipeline materials,
technology, and preventive maintenance programs have greatly
reduced the frequency of these accidents,

Equipment-caused Pipeline ruptures were the second leading cause of
accidents from 1968 through 1973. Because the number of these
accidents remained relatively constant after 1970, equipment-caused
pipeline rupture acciderts exceeded the number of corrosion accidents
during the years 1974 ang 1976. This accident cause also was the
leader in losses of transported pipeline products as well as total
casualties from 1968 through 1976,

The damage nrevention Program in Michigan appears to have been
effective in reducing the frequency of equipment~-caused pipeline

. ruptures. The Stace's "one-call" system is a major factor in the

reducting,

"One-call” systems in Oklshoma and Texas would reduce the
number of equipment-caused ruptures.

Although LPG 1s involved in only 10 percent of the reported accidents
leaks, it caused 62 percent of the fatalities, 51 percent of the
injuries, and 24 percent of the prop2rty damage.

Instructions for filling out the Form 7000-1 are not adequate to
insure cousistency and thoroughness. Because the persons completing
the forms tave not interpreted the instructionms in the same way, a
variety of responses to similar accident leak situations have
resulted. The OPSO also has not audited Form 7000-1 responses
sufficiently to insure the completeness and accuracy of each

report.

There is no way to predict safe service life of a liquid pipeline
using the currently available data.

RECOMMENDATIONS

As a result of this study, the National Transportation Safety Board

recommended that:

++.the Office of Pipeline Safety Operations of the Materials

Transpcrtatio.n Bureau of the U.S. Department of Transportation:

"Fublish a plan that describes how the OPSO will use accident
repsirt data to formulate safety regulations and to develop a safe
service life model for pipelines. (Class II, Priority Action)
(P-73-58)

"Redesign the Liquid Pipeline A-cident Reporting System to include
data similar to that collected in the Natural Gas Accident Reporting
System. (Class II1I, Longer Term Action) (P-78-59)

"Provide clear instructions and definitions to insure the accuracy
and consistency of the data recorded on the liquid pipeline accident
report forms. (Class III, Longer Term Action) (P-78-60)
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"Computerize the redesigned Liquid Pipeline Accident Report
System. Include the capability to:

8. compute the historicsal accident/leak rate-per-mile of pipe
for each carrier as well as the nationwide rate;

b. make periodic comparisons of each carrier's accident/leak
rate against the nationwide accident /leak rate;

c. compute and plot selective accident/leak rates based on
pipeline parameters such as age, specified yield strength,
depth of cover, product transported, etc;

d. selectively retrieve and summarize accident/leak data pertain-
ing to any given accident or classification of accidents;

e. produce summarized reports reflecting the above-listed
information. (Class I11, Longer Term Action) (P-78-61)

"Conduct audits of the completed liquid pipeline accident reports
to insure that mandatory data is provided. (Class I1I, Longer Term
Action) (P-78-62)

"Expedite completion of th- rulemaking to strengthen the Federal
regulations concerning LPG pipelines. (Class 11, Priority Action)
(P-78-63)"

««.the American Petroleum Institute:
"Urge its member companies to participate in and encourage improvement
in any 'one-call' gystem in areas where their pipelines operate,
and help organize systems where they do not exist. (Class 11,
Priority Action) (P-78-64)"
+++the Governors of the States of Texas and Oklahoma:
"Take action to develop and implement statewide 'one call’
excavation notifization systems. (Class 1II, Priority Action)
(P-78-65)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/8/ JAMES B. KING
Chairman

/s/ ELWOOD T. DRIVER
Yice Chairman

/8/ FRANCIS H. McADAMS
Member

/s/ PHILIP A. HOGUE
Member

October 12, 1978
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Creek, Pa. The liquid under 45C-peig Préssure, vaporized and Propane gas

fumes settleqd lite & fog over the bottom of a valley. One and one~half hoursg
later, two mep in g Pickup truel entered the area, the truck stalled, and the
Propane gas ignited when they tried to restart the truck. The flash fire that
followed killed the two men  and taused Property damage in ap area 1 mile
long. and 100 yards wide,

Ré&D CONSIDERATIONS

1) Conduct research intc stress-corrosion cracking, particularly op older
Steel gas pipelines that have been converted to liquid service,
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July 20, 2977
RATIONAL TRANSPORTATION SAFETY B0ARD
Washiagton, D. €. 20594 18.3ponsorTng Agency Code

15.5upplemsntary Notes

16.Abstract ‘At 4:%0 a.m., e¢.d.t., on July 20, “77. a 12-iach propane pipel o,
owoed by the Consolidated Cas Sapply Corporation, fuptured mear the tova of Ruff
Creek, Pennsylvania. The liquid, under 450-peig Pressure, escaped from the pipeline,
vaporized, and propane gas fumes settled like a fog over the bottem of a valley.
About § a.m., two men {a g Pickup truck entered the propane cloud; the treck stalled
and the propane gas fgnited when an attempt vas made to restart the treck. A flash
fire, approximstely 100 yards wide, followed a stresmbed located along the bottom

of the valley and Burned everything ia {ts path for a distance of 1 aile.

As 8 result of chis accident, the 2 persons f{a the truck were killed, the trwck
uas destroyed, 57 head of cattle were killed, overbead power and telephone limes were
destroyed, a hay storage shed containing 450 bales of hay vas burmed, 1,800 barrels
of propane burned, -dnudun‘wm.luhhthwnrﬁﬂh-
burned.

The Natiomal Transportation Safety Board determines that the probable cowse of
the accident wes the fatlure by stress-corrosion cracking of a 12-1ach propane pipe-

The fatalities and Property damage resulted from the escaping liquid which
vaporized and settled {a o valley where it was later ignited Yy wm electrical apark

—

.Key Words Bistribution Statement
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CONCLUS 1oMS

1. The lesking propane went undetected for 1 1/2 hours after the
fallure dacause no leak detection equipment hed beem isstalled
and because the pump station persomnel at Rastings thought they
were heving pump vapor lock problems.

2. Because there was 80 meter at the originating pump statiom om
this propane Pipeline, there was no vay to detect a leak by
comparing the propane volume entering the pipeline with the
volume lsaving the pipeline.

3. Comsolidated d1d mot have written procedures for the safe
operation of the pipeline under normal operatioms or during
eRergency operations as required by 49 CF 195.402.

4. a—s«m.-m»umm.m. is vague and
tharefore wasaforceshla, Sovever, Consolidated’s commmicstions
odohomau&smptnuumntm.

- )

S. &quwmmnmbutm
.uuqlwluuhfmumlpttdby-chetw
opark from a trwck.

yeoars

6. 1Inthe past 9 wmnlmmﬂx)mlmlﬁh
M&-Mmtdnﬂmtduq-“mh-’mu-
oecu-u.htttemd“pcreutdmthuuntu-.“
mtddlthmciu.-dnme-tdnldnpm
(omreny,

7. ml‘mh&.n-hchpm’tnlhcmembyth
mhdltmiumu&nutd!ulm.

8. Stress-corrosica cncu.gulffoetdbyt!--l&enet
propagstion om this pipeline muhdbon‘tnhpln for
@ period of years.

. mmmuumwm.mufnu
thplnn-h!’n.-lthmdeul'uhnhth
uise directly wadernssth the pipeline fa 1974 gead 1975 protably
created additicmal stresses on the pipeline that abetted the
stress—corrosion cracking.

10. Although docwmented for mstural gas pipelines, this fellure wes
poseibly the first reported case, verified by laboratory amalysis,
of stress-corroeios cracking om & liquid pipeline.

Probable Cawse

!hhuuu--lmd-mnu!tdfm&ommwd
mmul-lmthlhanlhydnnttmhtuwtdb

mmu&o“tdpmwdut&thtu
isolste the fafled Pipeline section was the sbsence of provisiocas
the failure in o timely msaner and te fsolate the failed
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RECOMMENDATIONS

As a result of {ts investigation of this accident, the Natiomsl
Transportation Safety Board made the following recommendations:

== to Consolidated Cas Supply Corporationm:

“Inspect the field sagbend under the stresm and
adjacent to the overbend that fafled and at any

other known locations where the pipeline has

undergone settlement of this type vith the
Bagnetic-particle-inspection or other suitable
technique, for signs of stress—corrosion cracking.
Replace the sagbend or other pipe 1f {ncipient cracking
is present. (Class II, Priority Action) (P-78-1)

"Test pipe for stress-corrosion cracking using a
nondestructive testing method such as the magnetic-
particle-inspection method or other suitable technique
every time the pipelins 1s exposed for maintenance
purposes. (Class II, Priority Action) (P-78-2)

“Establish written procedures to insure te safe
operation and maintenance of this pPipeline system
wnder normal end emergency conditions as required
by Federal regulations. (Class II, Priority Action)
(»-78-3)

“Install a meter at the Bastings Extraction Plant om the
inlet to the propane pipeline to determine how much
1iquid is entering the Pipeline. (Class II, Prioricy
Actiom) (P-78-4)

“Iavestigate the feasibilicy of detecting pipeline
leaks by the use of electromic In/Out flov monitors
or other leak detection devices, and install ome
capable of detecting both small and large leaks.
(Class II1, Longer Tera Actiom) (P-78-3)

“Bstablish a comtrol cemter for the 1liquid propese
Pipeline and telemeter al} pressure, flow, sad other
pertineat dats Becesssry for the safe operation of
this pipeline to this central location. (Class 111,
Longer Ters Action) (P-78-6)
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70 and 79 where cosl mines are Prevaleat, for other evidence
of stress-corrosion eracking or increased-depth, fensral
corrosion pitting. Increase cathodic protection or
consider 1line Teplacement in areas vhere severe

€orrosfom or Stress-corrosfon cracking 1s found,

(Class 11, Priority Actionm) ®-78-7)

“Train Pump station rersonnel om Pump maintenance
procedures and how to tell the difference between
1ine pressure losses caused by leaks gnd by pumps
being vapor locked, (Class 11, Priority Action)
r-78-8)"

== to the Materfals Transportation Bureau of the U.S. Department of
Transportation:

“Expedite the publishing of the Notice of Proposed
Rulemaking on Tegulations for the safe transportation
by pipelines of liquefied petroleum gases (LPG),
Include a comprehensive section on the commmications
required for the safe operation of LPG Pipelines.
(Class 11, Priority Action) (P-78-9) _

“Include inm Proposed regulacions o section similay

to the emergency Plan section of the natural gas code
(49 cm 192.615) that wi1] require operators to provide
information to persons who live or work within 220 yards
of & propane Pipeline, and U to 1 mile 1f located
downhill of a LPC Pipeline, asbout the particular hazards
of LPC and how to contact émergency response personnel.
(Class 111, Longer Term Action) (P-78-10)

“Include {n proposed 49 CFR 195 Tegulations, provisions
for checking natural 828 pipelines that sre being
couverted to liquefied petroleum gas (LPG) service for
stress-corrosion cracking. (Class II1, Longer Term
Action) (P-78-11)"

= to the American Petrolewm Institute:

“Participate tn and encourage research into stress-
corrosion eracking, especially on older steel gas
Pipelines that heve been converted to 1iquid service.
(Class 111, Longer Tere Action) (P-78-12)

"Conduct field tests, using acoustic emission testing
techniques developed by the 838 industry, to determine
if highly stressed portions of 1iquid pipelines can

be located, and stress-corrosion cracking can be detected
by this means before failure. (Class 111, Longer Term
Action) (P-78-13)

either as an odorant or irritant, of the pPresence

of liquefied pPetroleum gas. The detector should be ope
that will mot contaminate the product or make it
ensuitable for use with Processing catalysts.

(Class II1, Longer Tera Action) (P-78-14)"

BY THE BATIONMAL TRANSPORTATION SAFETY BOARD
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NTSB-PAR-78-2 PIPELINE ACCILENT REPORT « ALYESKA PIPELINE SERVICE CoO.
0 ’FI£E, PUMP STATAION 8, NEAR FATRBANKS, ALASKA, JULY 8, 1977

Ty

On July 8, 1977, during the initial startup of the Alaska pipeline,
punp station 8 exploded and burned. As a result of the accident, one person
was killed, five were injured, and the entire pipeline was shut down. Damage
was estimated to be about $35 million.

The NTSB determined that the probable cause of the accident was
the failure of the poorly coordinated and inadequately supervised personnel
at pump station 8 to follow the written procedures for performing maintenance
work and starting the pump. Contributing to the accident was the absence of
a sole authority or station manager in complete control of all station
activities during the critical startup period. Contributing to the amount
of crude oil spilled and to the explosion and fire was the inability of control
Toom personnel td&see the activities going on in the pump room (located in
another building) and the lack of safety and overriding controls in the pump
room,

R & D CONSIDERATIONS

No R & D requirements.
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Findings

1. The Alyeska safety and operations manuals were complete but
Alyeska personnel did not strictly adhere to these pProcedures,

2. There was no sole authority in charge of all phases of the
Operations at pump station No. 8 to insure strict compliance
with the procedures or to coordinate the activities of the per-
sonnel to insure a safe startup.

3. The maintenance personnel who removed the strainer from
pump No. 1 did not use the required procedures to notify the
pump station control room personnel of their work, In turn,
the pump station control room personnel did not notify the
maintenance crew of their decision to restart pump No. 1.

4. The complete lack of visibility of the pump room from the
control room and the lack of controls in tae pump roum to
shut down the pump and to contro! ~r override the valves
contributed to the accident.

5. The spraying and vaporizing of the crude il from the partially
opened strainer top rapidly filled the en*. o pPump room with an
explosive mixture which * mited,

6. The Halon fire extinguishing system, designed for enclosed
areas only, could not function effectively because the explosion
blew the roof off and the walls out of the pump room.,

7. The fire foam systemn could not have successfully extinguished
the ensuing, massive, pump room fire,

Probable Cause

The National Transportation Safety Board determines that the
probable cause of the accident was the failure of the poorly coordinated
and inadequately supervised personnel at pump station No. 8 to follow
Pprecisely the written procedures for performing maintenance work and

starting the pumps.

Contributing to the accident was the absence of a sole authority or
station manager in complete control of all activities within the pump
station during this critical startup period.

Contributing to the amount of crude oil spilled, to the explosion,
and to the fire were the inability of the coatrol room personnel to see
the activities going on in the pump room, and the lack of controls in
the pump room to enable personnel in that location to close or override
the valves and to shut down the pump.
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RECOMMENDATIONS

As a result of this accident investigation the National T~ansportation
Safety Board made the following recommendations to the Alyeska Pipeline
Service Company:

"Designate a Mmanager or management team at each pump
station with the responsibility and authority to supervise
and require all personnel involved in the operation of the
pump station to comply completely and consistently with
all written procedur.s during the startup period and the
continuing operations of wuch stations. (Class I, Urgent
Action) (P-77-16) (Issued July 15, 1977.)

"Review all procedures and practices which apply to pipe-
line startup and the ensuing operation to insure that all

critical actions will be done in a safe manner. Particular
attention should be given to the interrelationships between

those procedures which apply to startup and those which
apply to the ensuing operations to insure complets coordi-
nation of functions, (Class I, Urgent Action) (P-77-17)
(Issued July 15, 1977.)

"Install a control in the pump room to shut down the pumps
from that location. (Class I, Urgent Action) (P-77-21)
(Issued September 9 1977.)

"Install a control in the pump room to operate the pump
valves from that location at any time. (Class I, Urgent
Action) (P-77-22) (Issued September 9, 1977.)

"Install a closed circuit-type video camera in the pump
room and turbine room to allow the pump station control
center to monitor visually all activities at these locations.
(Class I, Urgent Action) (P-77-23) (Issued September 9,
1977.)

"Review its training program for adequacy, reinstruct its
personnel in the procedures contained therein, and monitor
the employees to assure their compliance with the required
standards of safety for pipeline operation. (Class ,
Priority Action) (P-T77-37)" (Issued December 13, 1977.)

Additional information regarding these recomme;:datiuu is con-
tained in appendix C.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD
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NTSB-PAR~-78-3 PIPELINE ACCIDENT REPORT - ATLANTA GAS LIGHT COMPANY, HIGH-
PRESSURE GAS MAIN RUPTURE, ATLANTA, GEORGIA, DECEMBER 1, 1977

On December 1, 1977, a 12-inch, cast-iron, high pressure gas main
owned by the Atlanta Gas Light Company was -Euptured by an 8-inch steel I-beam
pile, which was driven through the pipe at a construction site in downtown
Atlanta. Within minutes, the natural gas at 10-psig pressure migrated
through the ground, entered sewer lines and electric conduit systems, and
spread through them into nearby buildings. The area was evacuated.
Fortunately, the gas did not ignite.

Construction had been in progress almost 2 months at the site, but
the gas main had not been marked by the gas company. The NTSB determined
that the probable cause of the accident was the failure of the contractor
to use information available to him on his blueprint. Although the contractor
requested gas line locations via the one-call system, the gas company
only located and marked some of its gas lines, not all of them in the area,

R & D CONSIDERATIONS

No R & D requirement.
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CONCLUSIONS

Findings

1. The rupture of the 12-inch cast-iron gas main was caused by the
8-inch, steel I-beam pile, which was driven through the pipe by the
- contractor.

2. At the time of the accident, the State of Georgia exempted contractors
on municipal government projects from a requirement to notify gas
companies before excavating.

3. Neither the construction company nor the gas company made it clear
to each other which gas lines were involved in the construction
project because both parties failed to meet with each other.

5. Federal regulations regarding the designation and location of
emergency valves for high-pressure gas distribution systems are
not adequate because they do not provide Pipeline operators with
requirements for the number and location of emergency valves.

6. The Atlanta Fire Department and the Atlanta Gas Light Company
worked effectively together to evacuate buildings and eliminate
ignition sources.

Probable Cause

The Naztional Transportation Safety Board determines that the probable
cause of the accident was the failure of the construction contractor to
use information available to him on his blueprint which resulted in the
rupture of the 12-inch, cast-iron, high-pressure gas main by the contractor's
8-inch, steel I-beam Pile when it was driven through the pipe. Although
the contractor requested gas line locations via the one-call notification
system and although the gas company located and marked some of its lines,
the gas company failed to mark all of the gas lines in the area.

Contributing to the accident was the failure of the gas company to

meet on-site with the contractor to specify which gas lines were to be
located.
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RECOMMENDATIONS

As a result of its investigation of thig accident, the National
Transportation Safety Board recommended that:

=~ the George Hyman Construction Company:

"Require its employees to follow completely the instructions
given by one-call notification systems. (Class II, Priority
Action) (P-78-18) ]

"Instruct its employees to ascertain by all possible means the
locations of underground facilities before €xcavating at a
construction site. (Class 1I, Priority Action) (P-78-19)"

== the city of Atlanta, Georgia:

facility attend all Pre-construction meetings for excavation
Projects contracted by the city. (Class II, Priority Action)
(P-78-20)"

—= the Atlanta Gas Light Company:

"Instruct its employees to respond Precisely to notices of
Planned excavations provided by one-caill notification systems.
(Class 11, Priority Action) (P-78-21)

"Develop a sectionalizing program of its high-pressure distribution
S8ystem so that the location of designated valves will reduce the

the number and location of emergency valves in high-pressure gas
distribution systems. (Class II, Priority Action) (P-78-23)"

== the Materials Transportation Bureau (Office of Pipeline Safety
Operations):

"Amend 49 CFR 192.181(a) to specifically define the requirement
for location and number of emergency valves. (Class III, Longer
Term Action) (P-78-24)"
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NTSB-PAR-78-4 PIPELINE ACCIDENT REPORT v KANSAS PUBLIC SERVICE COMPANY, INC,
EXPLOSION AND FIRE, LAWRENCE, KANSAS, DECEMBER 15, 1977

In 1975, the Ransas Public Service Company, Inc., (gas company) inserted
394 feet of 2-inch,polyethy1ene Plastic pipe in an abandoned 3-inch distribution
system with boltless, 2-inch, standard compression couplings. The plastic-to-
metal joint was not made in compliance with regulations, anchored properly,
installed Properly, nor inspected. The gas company did not have any engineers
or enough technically trained personnel to understand and apply the various
Federal code Provisions for thig coupling installation. The plastic pipe pulled
out of its 6-inch long compression coupling after the Pipe had contracted
2%-inches in length due to temperature changes,

Subsequent testsg have determined that the pullout resistance of plastic
Pipe in a standard compression coupling decreases with time. This indicates
that more acciddnts of this type could occur involving the thousands of feet
of polyethylene Plastic pipe that have been connected with standard
compression couplings. Other testg have indicated that a 2-inch, 400-foot
long plastic Pipe could be shortened by 4.32 inches by a 100F temperature
reduction and by 12.96 inches by a 30°F temperature reduction,

R and D Considerations

1) Improve the design of anchoring to prevent pullout of plastic pipe
in compression couplings.
2) Conduct further tests to determine the effect of time on the pullout

used in plastic Pipe and internal stiffeners used to reinforce
plastic pipe,. Determine what style of compression coupling is
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Findings
l.

CONCLUSIONS

Beginning shortly after its installation, and during the three
winters, thermal contraction caused one end of the polyethylene
Plastic main to contract eight times and eventually its length
was shortened by 3 1/2 inches.

The plastic Pipe had not been anchored to prevent it from
pulling out of the coupling as required by 49 CFR 192.161(e).

The compression coupling and smooth steel stiffeners were
manufactured by different companies and although they individually
met code requirements, the resulting combination produced a

joint that was weaker than the plastic Pipe that was being

joined and therefore the joint was in violation of 49 CFR 192.281(a).

The plastic pibe joint was not made in accordance with written
procedures that had been proven by destructive burst tests to

When the contracting pipe pulled out of the compression coupling,
the leaking gas was sealed by a concrete alley and migrated
into the building foundation 5 feet away.

The pipe was not installed in accordance with the manufacturer's
recommendation to use special plastic pipe cutters. The end of
the pipe cut Squarely using the special pipe cutters did not
Pull out, whereas the end of the pipe cut on a bias using a
hacksaw did pull out,

The gas company did not have an inspector to assure that the
joint was Properly made and complied with the code, as required
by 49 CFR 192.273(c).

When the pipe and coupling were pressurized, the torque relaxed
46.7 percent. An inspector could have directed the retorquing
of the coupling nut to 100 percent, 15 to 30 minutes after the
makeup of the coupling.
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10. Test results indicated that torque relaxation, internal Pressure,
temperature reduction, or Pull rate were not the most significant
factors in the pullout resistance of the Pipe from the compression
coupling. Pullout occurred in each of the above tests which
proved that the joint was not as strong as the plastic pipe
that was being joined.

1l. Testing indicated a reduced pullout resistance by approximately
two-thirds from 825 pounds to 300 pounds in the 2 1/2-year-o01d
test specimens.

12. In all of the tensile tests there was an increase in axial
loading of approximately 125 pounds in the last 3/8 inch of
travel before pullout occurred. This "tail phenomenon" was
first reported by the Safety Board in its Fremont, Nebraska,
pPipeline accident report. This 125-pound increase is due to
the flared stiffener and is the reason the plastic pipe pulls
almost all the way out of the coupling during extremely cold
weather. After being allowed to relax over the next summer,
the plastic will no longer require the 125-pound additional
force for pullout and ecan pull out of the toupling the
following winter when the soil temperature again drops below
the installation temperature by 10° F or more.

13. There was an unnecessary 8-hour delay in reporting this accident
which was partially caused by waiting for business offices to
open before the call was made.

14. The gas company in Lawrence did not have any engineers or
enough technically trained personnel to understand and apply
the various Federal code provisions to this coupling installation.

Probable Cause

cause of the accident was the failure of the gas company to properly
design, install, test, inspect, and anchor the installation of a
394~-foot-long polyethylene plastic gas main that had been inserted in
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RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board made the following recommendations:

=-to the Kansas Public Service Company, Inc:

"Complete the review of its plastic pipe systems before the 1978-79
winter season for other unanchored insertions more than 100 feet
long, and rectify any potentially hazardous conditions found.
(Class 11, Priority Action) (P-78-25)

"Require an engineer or engineering consultant firm to review the
design of its plastic pipeline system, including the design of
anchors, so there are safeguards to prevent pullout at the mechanical
Joint for each pipe size and insertion length. (Class II, Priority
Action) (P-78-26)

"Conduct destructive burst tests on each type of joint by which a
plastic pipeline is connected to insure that the joint is as strong
as the pipe being joined. (Class 11, Priority Action) (P-78-27)

"Write installation procedures on how to make up each type of

plastic pipe joint based On tests that have proven that the joint

is as strong as the Pipe being joined, and test employees on compliance
and proficiency. (Class II, Priority Action) (P-78-28)

"Designate emergency shutoff valves on System maps and provide
these maps to personnel on émergency call status. (Class II1,
Priority Action) (P-78-29)

"Issue an emergency plan that conforms to 49 CFR 192.615 and train
emergency response personnel to insure that they are knowledgable
of the emergency procedures, including the evacuation procedures
and the emergency shutdown of the system. (Class II, Priority
Action) (P-78-30)

"Train an installation inspector on the various code provisions and
have him inspect each Joint for code compliance. The time required
for temperature stabilization of inserted plastic pipe and the
torque requirements of compression couplings should especially be
inspected. (Class I1I, Longer Term Action) (P-78-31)

"Include in its emergency plans the after-hours telephone numbers
of the various agencies to which accidents must be reported, and
instruct emergency response personnel to notify the appropriate
officials at the earliest possible opportunity after hazards to
life and property have been eliminated. (Class 1I1I, Priority
Action) (P-78-32)"
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——to the Materials Transportation Bureau of the U.S. Department of
Transportation:

"Reconsider its responses to safety recommendations P~76-44 and

P-76-45 in 1ight of this and other accidents that have occurred with
plastic pipe and 'standard' compression couplings since 1977. (Class I,
Urgent Action) (P-78-33)"

==to the American Gas Association:

"Conduct tests to determine the effect of time on the pullout
resistance of standard compression couplings and polyethylene
plastic pipe. (Class III, Longer Term Action) (P-78-34)

"Conduct tests on the more common types of mechanical joints used
on plastic pipe. Publish the results of these tests to member
companies along with the recommendations of the manufacturers
regarding whether the joint should be used for gastightness only
or also for pullout resistance. (Class III, Longer Term Action)
(P~78-35)

"Conduct tests on the more common internal stiffeners used to
reinforce plastic Pipe. Determine what style of compression
coupling is compatible with each stiffener. (Class III, Longer
Term Action) (P-78-36)

"Determine the effect of polymer aging, outdoor exposure, and

stacking of coiled plastic pipe on its ultimate use. Specify to

the natural gas industry what tests should be conducted on the pipe

to prove its integrity if excessive storage is found to be detrimental.
(Class III, Longer Term Action) (P--78-37)"

==to the Dresser Manufacturing Company:

"Enclose strongly worded warning literature in each box of Style

90 couplings shipped indicating that this standard compression
coupling is NOT recommended for connecting long lengths of inserted
plastic pipes or the anchoring of plastic pipe. (Class II, Priority
Action) (P-78-38)

be tested with couplings and then be provided certified results of
the tests and application recommendations, (Class III, Longer Term
Action) (P-78-40)"
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—-=-to the E.I. du Pont de Nemours & Company:

"Enclose wWarning literature and installation instructions in each
carton of internal stiffeners indicating that the stiffeners do not
provide any anchoring Properties, and that it is the gas company's
responsibility to properly design and install plastic pipelines in
accordance with the applicable provisions of 49 CFR 192. (Class 11,
Priority Action) (P-78-41)

"Work with the American Gas Association and the Society of the
Plastic Industry, Inc., to conduct tests to determine the effect
of time on the pullout resistance of polyethylene plastic pipe
and standard compression couplings. (Class III, Longer Term
Action) (P-78-42)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING
Chairman

/s/ FRANCIS H. McADAMS
Member

/s/ PHILIP A. HOGUE
Member

/s/ ELWOOD T. DRIVER
Member

July 5, 1978
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NTSB.PAR-78-5 PIPELINE ACCIDENT REPORT ~ THE GAS SERVICE COMPANY NATURAL
GAS PIPELINE, RUPTURE AND FIRE, KANSAS CITY, MISSOURI, JUNE 12, 1978

On June 12, 1978, a 10-inch pipeline owned by the Gas Service Company
was struck and ruptured by excavation equipment operated by an unsupervised
equipment operator during constructin of a sewer in Kansas City. Two hgurs
after the rupture, the 48-year old pipeline was being repaired when leaking
gas ignited and burned two members of the repair crew.

On June 6, 1978, the contractor called the gas company dispatcher and
requested that the location of the gas pipeline be marked in an area where
he was installing an 18-inch clay tile sewer. A gas company inspector
located the 10-inch pipeline with an electronic Pipe locator and placed
two flags over it 75 feet apart, one on each side of the permanent sewer
easement. The contractor did not ask,nor -was he told about the depth of
the pipeline (which was only 2 feet deep).

The NTSB investigation showed that the contractor was clearly in

violation of the law requiring that underground facilities be located

R & D CONSIDERATIONS

No R & D requirement
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In this accident, several aspects of employee safety were not covered
by Federal regulations. Although the hard hats and safety goggles did
Provide some burp Protection and possibly saved the vision of the injured
men, a hood and flame-resistant coveralls and gloves, which are not
currently required by Federal regulations, would have provided more
Protection. The MTB should efther set clothing standards for gas company

1. The contractor violated Missouri law because he did not locate
the pipeline in advance of the €xcavation work.

3. No pipeline depth measurements were made by the gas company,
contractor, or consulting engineer when the Pipeline was exposed
for maintenance in the spring of 1978.

a second call for an inspector to establish the exact depth of
the Pipeline; the gas company also did not follow up on the
telephone inquiry,

11-28



and his supervisor concerning the installation of a Tepair clamp
because of the roar of the blowing gas.

10. The hand tools used by the 8as company workers to clean the pipeline
1l. The

12, The pipeline crossing location would have been more noticable

13. The gas company had no procedures that stated what a "safe"
repair pressure might be.

Probable Cause

The National Transportation Safety Board determines that the
Probable cause of the accident was the Tupture of the pipeline by heavy

test holes or by req
Precisely. Sparks from hand tools used to clean the pipe prior to its
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"RECOMMENDATIONS

As a result of its investigation of this accident, the National
Transportation Safety Board made the following recommendations:

= to the Gas Service Company:

"Improve communications and cooperation between itg engineering
and field personnel to insure that responsible gas company
employees are aware of 4 contractor's questions regarding gas
facilities as the contractor's work Progresses. (Class II,
Priority Action) (P-78-69)

"Require its personnel to record all information requested on

the Pipe Condition Report Form. Any pipeline depth of less than
the minimunm required in 49 CFR 192.327 should be carefully noted
on pipeline maps and other records. (Class 11, Priority Action)

can be taken ont of service for repairs, and establigh the maximum
safe operating pressures for repairs to such Pipelines. (Class 11,

gas fires. (Class II, Priority Action) (P-78-72)

personnel required to work in gaseous atmospheres. (Class 11,
Priority Action) (P-78-74)

"Train its distribution repair crews to work safely on high-
Pressure transmission Pipelines. (Class 11, Priority Action)
(P-78-75)"
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== to the Torson Construction Company:

"Protect Pipelines to be crossed during construction by verifying
the location, elevation, and dimensions of all known or suspected
underground obstructions ahead of the work and by reviewing all
requirements in the Specifications with itg field supervisor.
(Class 11, Priority Action) (P-78-76)

"Establish an early liaison with the 8as company before commencement

of construction Projects and coordinate the field activities of
the construction crews to afford maximum Protection of pipeline
facilities. (Class II, Priority Action) (P-78-77)

ns of gas pipelines by means of hand-excavated
test holes before allowing heavy excavation equipment in the area
of a pipeline crossing. (Class II, Priority Action) (P-78-78)"

== to the Occupational Safety and Health Administration of the
U.S. Department of Labor:

workers repairing leaking gas Pipelines where ignition of the
gas could cause serious burns. (Class III, Longer Term Action)

== to the Governor, State of Missouri:

or other proven, accurate method, to establish a precise depth
or location of the underground facility, and to establish a wide
buffer zone beside a Pipeline location, over which heavy equipment

cannot operate, to allow for errors in establishing the approximate
location of underground facilities. (Class 111, Longer Term Action)

(P-78-80)

during which gas pipeline facilities will be crossed, and require
that the contractor have the specifications with the State law
requirements at the job site for ready reference by the workers.
(Class III, Longer Term Action) (P-78-81)"
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12. PIPELINE ACCIDENT REPORTS AND
SPECIAL STUDIES, CY-1979

The following three pipeline accident reports were published during

CY-1979. No pipeline safety studies were issued.

NTSB-PAR-79-1 Pipeline Accident Report - Mid-America Pipeline System,
Liquified Petroleum Gas Pipeline, Rupture and Fire,
Donnellson, Iowa, August 4, 1978

NTSB-PAR-79-2 Pipeline Accident Report - Gas Service Co., Explosion and
Fire, London, Kentucky, January 16, 1979

NTSB-PAR-79-3 Pipeline Accident Report - Natural Gas Pipeline Rupture
Explosion and Fire, Philadelphia, Pennsylvania, May 11,
1979
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NTSB-PAR-79-1 PIPELINE ACCIDENT REPORT - MID-AMERICA PIPELINE SYSTEM
LIQUIFIED PETROLEUM GAS PIPELINE, RUPTURE AND FIRE, DONNELLSON, I0WA,

AUGUST 4, 1978.

On August 4, 1978, an 8-inch LPG Pipeline under approximately 1200-
Psig pressure ruptured in a cornfield near Donnellson, Iowa. Propane
leaked from a 33-inch long split and vaporized. The heavier-than-air
gas rapidly spread out across a highway and eventually covered 75 acres
of woods and fields and surrounded 4 farmhouse and its facilities. The
propane vapors were then ignited by-an unknown source.

Two volunteer fire departments arrived,but neither one knew the
locations of any shutoff valves, nor did they know who could help them
locate the valves.

The NTSB determined that the probable cause of the failure of
the 8-inch pipeline was due to the combined stresses that were
exerted on the pipeline when it was lowered 3 months before the
accident in conjunction with highway excavation work, and, more
importantly, to a dent and gouge which had weakened the pipe. The
dent and gouge had been incurred before the pipeline had been completed
in 1962.

Among the recommendations made by the NTSB to the pipeline company
were increased training of emergency response personnel and updating of
the list of key personnel to close specific valves.

R & D CONSIDERATIONS

1) Determine by analytical means the stresses produced on steel pipeline
when it is lowered, and design a safety factor to insure that
these stresses will not affect the integrity of the line.

2) Undertake research for more stringent specifications for pipeline
manufactured for LPG service to minimize the effects of dents and
gouges.
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CONCLUSIONS

Findings

1. The rupture in the 8-inch Propane pipeline was due to the
combined stresses that were exerted on the pipeline when it
was lowered 3 months before the accident.

2, The failure occurred at an area on the pipe that had been
dented and gouged previously,

3. The dent and gouge in the pipe occurred sometime between
manufacture of the Pipe and the construction of the pipeline.

4, The leaking pPropane vaporized and migrated over a 75-acre
area within minutes before it was ignited by an unknown
source.

5. Due to operating procedures at that time, MAPCO's personnel
did not realize there was a leak in the System until 25 minutes
after the rupture occurred.

6. If the valve at Birmingham Junction had been closed at the
time of the accident the pressure drop would have been larger
and would have rapidly shown the trouble to be on the Farmington
section of the pipeline,

7. Public émergency response personnel who responded to the accident
had not received any instruction or education from MAPCO on the
hazards of LPG and how to handle an LPg fire.

9.  The OPSO has not differentiated between highly volatile liquid
petroleum pipelines and other liquid petroleum pipelines in its
regulations for liquid petroleum transportation.

10. The OPSO should expedite action on Safety Board recomuendations
concerning LPG regulations.

Probable Cauge

3 months before the accident and to a dent and gouge which had weakened the
Pipe. The dent and gouge had been incurred before the Pipeline had been
completed in 1962,
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RECOMMENDATIONS

During its investigation of this accident, the National Transportation
Safety Board recommended that the Mid-America Pipeline System:

"Update the list of individuals who should be contacted to
close specific valves in the event of an emergency and
institute a procedure to assure that the list ig updated
at least annually. (Class I, Urgent Action) (P-78-66)

"Conduct periodic training for public emergency response
agencies along the route of its pipelines. As a minimum,
this training should be conducted annually and be sufficient
to inform emergency response agencies of the properties of
the various products transported, the expected behavior of
each product when released to the atmosphere, the locations
of shutdown valves, the residents designated to operate each
valve, and other information hecessary for emergency response
personnel to take effective actions and minimize losses.
(Class I, Urgent Action) (P-78-67)"

As a result of its complete investigation of this accident, the
National Transportation Safety Board made the following recommendations:

== to the Mid-America Pipeline System:

"Determine by analytical means the stresses produced on
the pipe steel when projects require the lowering of a
section of pipeline, and design a safety factor to insure
that these stresses will not affect the integrity of the
line. (Class II, Priority Action) (P-79-2)

"Establish written procedures that require its personnel

to ascertain that precautions are taken in the field to
eliminate excessive or sudden changes in elevation when
lowering a section of pipeline. (Class II, Priority Action)
(P-79-3)

"Emphasize to its Pipeline construction inspection personnel
the importance of careful, thorough inspection to minimize

"Check all other segments of its pipeline for conditions
similar to the open valve condition in the line section

involved in this accident and make changes or additions

as required. (Class II, Priority Action) (P-79-5)"
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NTSB-PAR-79-2 PIPELINE ACCIDENT REPORT ~ GAS SERVICE Co., EXPLOSION
AND FIRE, LONDON, KENTUCKY, JANUARY 16, 1979

On January 10, 1979, personnel exployed by the Gas Service Co.,
began installing repulators to increase the gas pressure in a downtown
business section of London, Kentucky. The 7-inch bare steel gas main,
installed in 1930 and 1931, was to be uprated from 4 ounces to 17 psig
pressure, Personnel continued work through the weekend and repaired some
leaks where detected, -

On January 16,1979, natural gas, which had escaped from a large
corrosion hole in the 7-inch main and had accumulated in several
buildings nearby,exploded and then burned. Five buildings were
destroyed, two more damaged extensively, windows within a five-block
radius were shattered, and a truck damaged. Two persons were injured
slightly.

The condition of the 7-inch steel pipe,which had never been
cathodically protected against corrosion, indicated that corrosion had

existed for a considerable period of time. A complete leakage survey
would have indicated the condition before the system was uprated,

R & D CONSIDERATIONS

No R & D requirement.
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Findings
1.

10.

11.

CONCLUSIONS

Three corrosion holes were found in the bare steel gas main
after the accident; one hole hmeasured over 1 inch in diameter.

Before the uprating, while the gas main was operating at
4 ounces of Pressure, there was Probably no leakage or
minimal leakage from these corrosion holes because of the
well-compacted dirt around the pipe,

After the gas Pressure was increased to 17 psig, the well
compacted dirt around the pPipe at the corrosion holes wag
insufficient to contain the gas within the pipe.

Stages: from 4 ounces to 8 psig and from 8 psig to
17 psig, as required by 49 CFr 192,557,

Between stages of uprating, at 8 psig and again at 17 psig,
8as company personnel should have surveyed the gas main for
leakage, using a combustible gas indicator and checked the
sewer manholes, as required by 49 CFR 192.553(a) (1),

49 CFR 192.723(b) (1), and the gas company's standards.

This would have revealed the pPresence of the leak.

The gas company failed to establish a written pProcedure
for the Proposed uprating as Tequired in 49 CFR 192.553(c).

The gas company did not adequately review the facilities to
be uprated as required by 49 CFr 192.557(b) (1).

The leak detection survey, which preceded the uprating by

5 months, did not include a sewer manhole survey, as required
by 49 CFR 192.557(b) (2) and 49 CFR 192.723(b) (1) .
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Probrble Cause

company persomnel to conduct an adequate leak survey, using combustible
gas Indicators (CGI), and to check adjacent sewer manholes during the
period the gas pressure was increased. A possible source of ignition
was a spark from an electric motor in a beverage cooler.

RECOMMENDATIONS

As result of itg investigation of this accident, the National
Transportation Safety Board made the following recommendations:

== to the Delta Natural Gas Company, Inc.:

schedule for system improvement based on the findings, (Class 11,
Priority Action) (P-79-9)

"Develop written uprating procedures sufficient to comply with
requirements of 49 CFR 192 Subpart K and related American Society
of Mechanical Engineers guide material. (Class II, Priority Action)
(P-79-10)

"As a part of the uprating procedures, provide the project foreman
with a written Plan that will account for the specific elements
and variables of each case before the commencement of any uprating
Project. (Class II, Priority Action) (P-79-11)

owledge of applicable regulations and written company uprating
Procedures. (Class 11, Priority Action) (P-79-12)"

company procedure, related industry guidelines, and Federal
regulations. (Class I, Urgent Action) (P-79-13)"
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- 19 -

== to the Materials Transportation Bureau of the U.S. Department of
Transportation: .

"Monitor, through its State agent, the Kentucky Public Service
Comnission, the activity of the Gas Service Company, Inc., to
uprate its gas distribution system in London, Kentucky, in
compliance with the Federal regulations. (Class II, Priority
Action) (P-79-26)"

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KINC

Chairman

/8/ ELWOOD T. DRIVER

Vice Chairman

/8/ PATRICIA A. GOLDMAN

Member

/s/ G. H. PATRICK BURSLEY

Member
FRANCIS H. McADAMS, Member, did not participate.

August 16, 1979
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NTSB-PAR-79-3 PIPELINE ACCIDENT REPORT - NATURAL GAS PIPELINE

RUPTURE, EXPLOSION AND FIRE, PHILADELPHIA, PENNSYLVANIA, MAY 11,1979

On May 11, 1979, two almost simultaneous explosions and an
ensuing fire occurred in Philadelphia, Pennsylvania. Seven persons,
including a gas company ecmployee were killed, 19 persons were
injured, three buildings were destroyed, and seven adjacent
rowhouses were damaged. The explosion also caused a section of the
street to cave in, exposing a large cavern under the paved surface.

The NTSB determined that the probable cause of the accident
was the sagging and breaking of an 8-inch, cast-iron gas main,
due to the undetected erosion of the soil support under it,
resulting in the migration of the leaking gas into adjacent
buildings where it was ignited by an undetermined source.

R&D CONSIDERATIONS

No R&D requirement.
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CONCLUSIONS
Finding§

1. The large cavern under Margaret Street, which contained the gas,

sewer, and water mains had been created over a period of time by soil
erosion.

2.  Seepage frorq the openings in the main sewer caused by 'the broken
laterals contributed to the erosion that caused the cavern.

3.  Water escaping from the water main also probably contributed to the
erosion. :

4. 'I‘he. water main probably had been cracked some time before the
accident as revealed by metallurgical analysis which showed adhesive
corrosion produets on the fracture faces and corrosion of the fracture

face itself. Complete severance of the water pipe occurred at the time
of the gas main failure,

5. The gas main had been undermined by the soil erosion and had been
hanging unsupported for a long time before it broke.

6. The gas main failed at 2:30 P-m. when it broke into three pieces from
one or a combination of factors such as the pipe's own weight, traffic
vibrations, pavement settling, or other unknown outside forces.

7. Liaison between PGW and the Philadelphia Fire Department resulted in
the prompt evacuation and effective ventilation of affected houses in
the accident area.

8.  Prompt "greasing off" of the gas mains by PGW prevented additional
migration of natural gas to the affected area.

Probable Cause

The National Transportation Safety Board determines that the probable cause
of the accident was the sagging and breaking of an 8-inch, cast-iron gas main, due
to the undetected erosion of the soil support under it, resulting in the migration of
leaking gas into adjacent buildings where it was ignited by an undetermined sourece.

RECOMMENDATIONS

As a result of its investigation of this accident, the Nationsl Transportation
Safety Board recommendated that the American Gas Association:

"Advise its member corpanies of the eircumstances of this accident and of
the prompt and effective coordination betwen the gas company and the fire
department and urge them to review their emergency practices and
procedures, particularly those concerning evacuation and liaison with fife and
police departments to insure that coordination is planned adequately for
similar accidents. (Class II, Priority Action) (P-79~59)"
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13. SUMMARY

During the period CY-70 to CY-79, a total of 40 pipeline accident
reports and special studies have been issued by the National Transportation
Safety Board.

A summary of these documents indicating the cause, pipeline type,
personal losses or injuries (if any) and property damages follows. This
summary is a major component to any data base on pipeline transportation

safety.
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