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Executive Summary

At approximately 9:00 p.m. central standard time (CST), December 27, 2011, Enterprise Products
Operating, LLC (Enterprise) controllers received an alarm indicating a pressure drop on several
transmitters along their 8-inch-diameter Rio Grande Pipeline liquefied petroleum gas (LPG) system and
proceeded to shut the system down. Enterprise notified the National Response Center (NRC) of the
release at 10:42 p.m. on December 27, 2011. At approximately 3:00 a.m. on December 28, 2011,
responding personnel confirmed the line rupture near mile post (MP) 50.16 in Loving County, Texas.
During the pipeline repair, a flash fire involving residual pipeline product in the soil occurred, injuring 3
employees, one of whom required in-patient hospitalization. Enterprise had performed one cold cut of
the pipeline and was preparing to cut off the other side of the failed pipe when the flash fire occurred.
The rupture was attributed to the complete circumferential separation of an acetylene girth weld, and
the flash fire was attributed to operator error. No additional product was released from the pipe.

Failed Girth Weld
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System Details

Enterprise’s 8-inch Rio Grande pipeline system transports LPG products 223 miles from Odessa, Texas,
to San Elizario, Texas. The pipeline has three operating segments: Lawson Junction to Pecos River, Pecos
River to Delaware, and Delaware to San Elizario. The failure occurred in the Lawson Junction to Pecos
River segment at MP 50.16.

The Lawson Junction to Pecos River segment (MP 0 to MP 71) was installed in 1952. The pipeline has an
maximum operating pressure (MOP) of 1,440 pounds per square inch gage (psig) and was operating at
approximately 1,300 psig at the time of failure. A hydro test was performed in 1996 to 71 percent of
specified minimum yield strength (SMYS) in the area of the failure.

During the 1952 construction project, portions of a 1928, 8.625-inch outer diameter (OD), 0.277-inch
wall thickness, Grade B seamless line pipe with acetylene girth welds were tied into the Rio Grande

Pipeline from MP 31 to MP 70 (vintage section).

Within the vintage section, there have been some replacements of the acetylene welded pipe.

1996 1 mile MP 70 (sinkhole activity)

1996 All road casings + 100 feet Between MP 31 to 70

1996 168 feet MP 50 (47 feet upstream of
failure)

Events Leading up to the Failure

The Enterprise Rio Grande Pipeline was operating normally prior to the incident until just prior to the
release, on December 27, 2011, at 8:14 p.m., the Delaware pumping unit of the Rio Grande Pipeline
experienced a power failure and shut down. The maximum discharge pressure from the Lawson pump
station was 1,337 pounds per square inch (psi) at 8:27 p.m., and at 9:10 p.m., the discharge pressure
was 731 psi. At 9:00 p.m., a pipeline leak monitor alarm was received, and at 9:28 p.m. the pipeline
controller shut down the Lawson unit in response to the pressure drop. The controller closed the
Lawson Junction block valve at 9:32 p.m. and closed the MP 159 block valve at 9:41 p.m. The estimated
time of the failure was 9:00 p.m., which corresponded to the time the alarms were received in the
control room followed by the drop in line pressure from 1,337 to 731 psi.

Emergency Response

The Enterprise Control Center responded to a rapid pressure drop on the Rio Grande Pipeline system
from an operating pressure of 1,300 psi to 469 psi at approximately 9:30 p.m. on December 27, 2011.
Upon recieving the alarms, the Control Center began the shut down sequence for the pipeline system
and notified the local Sheriff's department of a possible pipeline rupture in the area. Enterprise
technicians were dispatched to the area to investigate.

Enterprise reported the release to the NRC (#999086) at approximately 10:42 p.m. CST on December 27,
2011 (Appendix A).
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Enterprise personnel confirmed the exact location of the rupture, MP 50.5, at approximately 3:00 a.m.
on December 28, 2011. Once isolated, the pipeline was blown down and the released product
dissipated. No local emergency or fire personnel responded to the scene. Due to the remoteness of the
failure location, no roads were closed and no residents were evacuated. PHMSA did not respond to the
accident site.

Summary of Return-to-Service

Following the emergency response, Enterprise isolated the pipeline. Enterprise secured the area and
began taking steps to clear and repair the line segment. The residual hydrocarbons were purged with
nitrogen from the upstream and downstream valve locations. The area was excavated with a backhoe
to expose enough pipe to facilitate the repair. After the line was confirmed to be free of hydrocarbons,
on-site contractors proceeded to cold cut the east side of the line. The first cold cut was successful, and
approximately 20 feet of pipe was removed.

At approximately 5:00 p.m. on December 28, 2011, a flash fire occurred in the trench when a
concentration of hydrocarbons exceeding the Lower Flammability Limit (LFL) for the hydrocarbon
mixture ignited. Two Enterprise employees and four contractors were in the trench working on various
tasks, such as removing additional soil with shovels, taking measurements, and evaluating the amount of
additional pipe that needed to be removed from the west side of the weld failure, when the flash fire
occurred. Three individuals were injured as a result of the flash fire. Enterprise discontinued all repair
activities.

On December 30, 2011, following the development and implementation of a work plan and work
permits, the failed section was cut out and replaced with 24 feet of new pipe. The pipeline was then
purged and returned to service at 80 percent of the operating pressure at the time of the incident while
the investigation continued into the cause of the failure. The removed pipe was then sent to Kiefner and
Associates, Inc. for metallurgical analysis.

Pipe Replacement
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After receipt and analysis of the metallurgical report, and a subsidence hazard assessment performed as
part of the accident investigation, the pressure restriction was removed from the system in December
2012.

Investigation Details

At approximately 10:42 p.m. CST, December 27, 2011, Enterprise Products reported, to the NRC, a
release of LPG in Loving County, Texas. PHMSA’s Southwest Region received the incident notification
and began communicating with the operator. Upon isolation of the valve section, the area was made
safe and the repair began. Cold cuts were being used to remove the section of old pipe, and one piece
had been removed from the line. With multiple employees around the area, at 5:00 p.m., on December
28, 2011, a flash fire occurred due to product saturation in the soil around the bell hole. Due to the fire,
3 employees received minor burns. One of the three injured employees required in-patient
hospitalization. The repair activities were stopped so that Enterprise could respond to the injuries and
reassess the project. A maintenance crew from another location was dispatched to complete the repair.
PHMSA then scheduled a meeting to investigate the actions taken due to the flash fire. Findings from
this meeting indicated the initial area crew did not establish a job plan as required by Enterprise. Before
performing the subsequent repair, a copy of the work plan (form SF20) was furnished to PHMSA
investigators, upon request, from Enterprise, with all additional safety forms attached. Repairs were
then completed.

Site After Flash Fire

Following the accident, the pipeline was returned to service at a reduced operating pressure. PHMSA
requested additional testing and investigation into the cause of the failure. Enterprise’s final report
determined external stresses were exerted on the acetylene weld. Based on this finding, Enterprise
initiated a study to the review the possibility of this event reoccurring in other sections of the acetylene
pipe that remained within the MP 31 to MP 70 sections. Golder Associates conducted a Subsidence
Hazards Assessemnt of the Rio Grande Pipeline and presented their results to Enterprise in September
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2012. The information was also reviewed with PHMSA, and additional information was provided by
Enterprise. A final meeting was held in December 2012, and the pipeline was returned to full service.

Metallurgical Analysis
The failed girth weld and associated pipe was sent to Kiefner & Associates, Inc., in Worthington, Ohio,
for metallurgical analysis.

The conclusions of the analysis were:
e The fracture initiated at an area of incomplete penetration in the acetylene weld, in a ductile
manner, and propagated within and around the circumferential weld.
e The cause of the girth weld failure was due to external stresses on the pipeline. This was the
conclusion since no evidence of time-dependent degradation was identified on the pipe.
e The failure mechanism was longitudinal in nature (geotechnical soil shift/ thermal expansion).
e No failure would have occurred in the girth weld without the applied longitudinal stresses.

Mechanical Analysis
There was no mechanical analysis to be made.

Geotechnical Analysis

A Subsidence Hazards Assessment was performed by Golder Associates on the Lawson Junction to Pecos
River segment of the Rio Grande Pipeline. The assessment identified a possible subsidence feature that
could have contributed to the external forces that caused the failure. External forces could also have
been caused by the 1996 pipeline rehabilitation project that replaced 168 feet of pipeline just 47 feet
upstream of the failure location. No other actions were identified by the Assessment that required
action on the pipeline segment.

Conclusion

A failure occurred in an acetylene girth weld that completely separated from the 8-inch Rio Grande
Pipeline. The separation began in a location of incomplete penetration within the weld due to the
application of external forces on the pipeline. The flash fire and injuries were a result of incorrect
operation and failing to follow procedures associated with hot work on the pipeline.

Appendices

A Telephonics Notice Report — NRC # 999086

B Operator Accident Report — ODES # 20120023 Girth Weld Failure
C Operator Accident Report — ODES # 20120070 Flash Fire from Soil
D Operator Incident Investigation Report — #11856/SF-108
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Appendix D

Incident Investigation Report

This document is on file at PHMSA



