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Failure Investigation Report — CCPS Transportation, LLC — Sump Pump Hose Failure
12/14/2012

Executive Summary

At approximately 8:30 a.m. Central Standard Time (CST) on December 14, 2012, CCPS Transportation,
LLC (Enbridge) identified a release of crude oil within their Pershing Pump Station in Osage County,
Oklahoma, in the area of the sump pump. Enbridge notified the National Response Center of the crude
oil release on Friday, December 14, 2012, at 10:21 a.m. CST. PHMSA responded to the site to conduct
an investigation.

Technicians performed maintenance on the high level set on Thursday, December 13, 2012, and upon
completion left the sump pump in automatic mode to reduce the level in the sump. Controllers
monitoring the sump indicated it had shut off upon reaching the low level set as expected. The
investigation identified the source of the release to be the flex hose fitting between the sump pump and
the pipeline. Enbridge activated their Qil Pollution Act (OPA) plan to clean up the site. The spill affected
approximately a 20—by-20-foot area in the site. No local emergency personnel responded to the scene.
There were no injuries, road closures, or resident evacuations associated with this accident. The station
operations were not affected by the release.

Figure 1 Flex Hose Installation
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System Details

CCPS Transportation, LLC is a subsidiary of Enbridge Pipeline. The Pershing Station is a part of the
Spearhead pipeline system. Spearhead is a 650-mile, 24-inch-diameter pipeline system that runs from
Flannigan, lllinois, to Cushing, Oklahoma. It is connected to Enbridge’s mainline system in Flannigan,
Illinois, and its primary function is transporting Canadian crude to Cushing, Oklahoma. The Southwest
Region has regulatory responsibility for the 88-mile section from the Kansas border to Cushing,
Oklahoma. The Pershing Station is an unmanned station located in Osage County, Oklahoma.

Figure 2 Site During Cleanup

The failure occurred in a stainless-steel flex hose fitting within the station. Pershing Station was not
affected by the release, and pipeline operation continued as normal. No previous failures were noted
in the station.

Pipe Specifications

No pipe failed during this event. A flex hose was found to have failed on the discharge line of the sump
injection pump. The flex hose was a certified ANSI 600 fitting. Enbridge installed the flexible hose in
2009 with the intent to isolate injection pump vibrations from the main line when reinjecting crude from
the sump back into the pipeline.

Events Leading up to the Failure

The Enbridge Spearhead pipeline was operating normally at the time of the accident and continued to
operate normally as the release did not affect the pipeline. On December 13, 2012, station technicians
performed work on the high level switch associated with the station sump. Upon completion of their
duties, they activated the switch to confirm it was operational. They confirmed that it was operating
correctly and left the injection pump running to empty the sump. Dispatchers then confirmed the
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injection pump shut down upon the sump reaching its low level switch. This was considered a normal
operation, and no personnel were required to be on site.

When the technician returned to the station on Friday, December 14, 2012, crude oil was observed
affecting an approximately 20—by-20-foot area on the ground in the station around the injection pump.
The investigation indicated the release had been from the flex hose located on the pump* discharge.
The volume of product in sump between the high level and low level switches is 38 barrels.

*Pump only reinjects crude oil from the station sump back into the pipeline.

Enbridge reported the release to the National Response Center at approximately 10:21 a.m. CST on
December 14, 2012 (See Appendix A).

Emergency Response

Enbridge isolated the Pershing Station sump and activated their OPA plan. No pooling crude oil was
observed as site clean up began. No local emergency and fire personnel responded to the scene. Due
to the remoteness of the station, no roads were closed, and no residents were evacuated. All of the
release remained within the station site.

Summary of Return-to-Service

Following the emergency response, Enbridge locked out the station sump. The pipeline was not
affected and remained in service.

The sump pump and all related piping was removed to allow soil removal for clean up. The flex hose
was sent to a lab for analysis to determine the cause of failure. After soil removal was complete, the site
was filled with new soil, the soil was compacted, and a new foundation was constructed to facilitate the
re-installation of the pump and piping. Enbridge chose to install hard piping in the place of the flex
hose.

Investigation Details

At approximately 10:21 a.m. CST, December 14, 2012, Enbridge reported a release of crude oil to the
National Response Center due to a ruptured flex hose at Enbridge’s Pershing Station in Osage County,
Oklahoma. The station was built in 2009 to increase delivery capacities of their Spearhead pipeline to
Cushing, Oklahoma. PHMSA’s Southwest Region received the incident notification and made plans to
have an investigator on site. The investigator arrived on site at 8:00 a.m. on December 18. The spill
clean up was in progress with all of the area piping disassembled and the failed flex hose in the station
shop being readied for shipment to a metallurgical lab for analysis. The investigator requested sump
drawings and material documentation, and reviewed construction records available on-site. Because of
the hose design, the area of failure was not visible for viewing on-site. The operator’s written report can
be seen in Appendix B.

The failed flex hose was a certified ANSI 600 fitting. The pipeline has an MOP of 1440 psig and was
operating at 354 psig at the time of failure. The PHMSA investigator was able to view the site with the
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operator. No cause for failure was apparent from a visual examination. Photos of the failed flex hose
can be seen in Appendix C.

Figure 3 Failed Hose

Figure4  Failed Hose with SS Wrap Removed

The operator replaced two hoses (failed hose and another) downstream of the injection pump with hard
pipe prior to returning the sump to service. The failed flex hose was sent to a metallurgical lab for
testing.
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Metallurgical Analysis

The flex hose was sent to an Edmonton, AB, Canada metallurgical lab for analysis (Appendix C).

The analysis concluded:
e The cause of the leak was the formation of a transverse crack along an internal convolution in
approximately the middle of the hose’s length.
e The failure mechanism was fatigue, and the failure cause was likely vibrations on the component
resulting in high bending stresses on the convolutions.
e The uneven formation of the convolutions (with sharply bent internal convolutions) was likely a
contributing factor in the failure.

e No evidence was found to suggest that material/microstructure was a factor in the failure.

Mechanical Analysis

There was no mechanical analysis to be made.

Conclusion

The failure occurred in a flex hose. Per the metallurgical analysis, the cause of the leak was the
formation of a transverse crack along an internal convolution of the hose. The failure mechanism was
fatigue, and the failure cause was likely vibrations on the component resulting in high bending stresses
on the convolutions.

The operator chose to remove the fitting to eliminate additional releases or spills of crude oil from their
system.

Appendices

A Telephonics Notice Report — NRC # 1033226
B Operator Accident Report — ODES # 20130007
C Operator Failure Investigation
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Appendix C

Enbridge Failure Investigation Analysis

This document is on file at PHMSA



