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Failure Investigation Report — [Lion Oil Trading & Transportation, Inc.— Suction Strainer Failed]
[Failure Date 03/09/2013]

Executive Summary

At approximately 9:00 a.m. central standard time (CST), March 9, 2013, Lion Qil & Transportation, Inc.’s
(Lion Qil) daily operator arrived at the tank farm (Magnolia Station) located in Columbia County,
Arkansas. Upon arrival, he identified a release of crude oil upstream of the pipeline pumps. The pumps
receive crude from the on-site breakout tanks for delivery into Lion Qil’s pipeline, which transports
crude to the refinery in El Dorado, Arkansas. An estimated 5,600 barrels of crude oil was released, with
approximately 1,500 barrels running offsite.

On Saturday, March 9, 2013, at 11:01 a.m. CST, Lion Qil notified the National Response Center (NRC) of
the crude oil release at Magnolia Station.

PHMSA'’s Southwest Region traveled to the accident site to investigate the accident. A buried strainer
upstream of Pump #6 was identified as the source of the release. The spill was located in a rural area,
affecting the pump area, the inline inspection device trap area of the pipelines, a site retention pond,
and approximately 2.5 miles offsite in an area that included the Little Cornie Waterway. No local
emergency personnel responded to the scene. There were no injuries, road closures, or resident
evacuations associated with this accident.

bl

Figure 1 Release Site
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System Details

Lion Oil & Transportation, Inc. is owned by Lion Oil Company. They operate 181 miles of crude oil
transmission pipelines from Finney, Louisiana, to Magnolia, Arkansas, then further to the refinery in El
Dorado, Arkansas. The Magnolia tank farm is a part of this system, and there are two regulated
breakout tanks at this location. Crude oil is delivered from the Magnolia breakout tanks, through the
strainer, to the suction of Pump #6, which sends the crude oil to El Dorado. The crude oil received at
Magnolia Station comes from other pipelines and truck deliveries from gathering systems.

The tank farm was originally built in the 1940s, and the facility was purchased by Lion Qil in the 1980s.
The strainer was part of the original facility, and it only experiences the head pressure of the breakout

tanks.

The Magnolia Tank Farm is manned daily and is located in Columbia County, Arkansas.
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Figﬁre 2 Strainer Site with start of replacement piping

The failure occurred in the suction side of the strainer vessel inside the station. No previous failures
have been reported in the station.

Pipe Specifications

The strainer was a part of the original construction prior to Lion Qil purchasing the assets. The purpose
of the strainer was to protect the original pumps that had been installed at this site. There was only one
original strainer at the facility, and it was located on the suction side of Pump #6. Piping within the tank
farm is not covered by the pipeline leak monitoring system.
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Events Leading Up to the Failure

Lion Qil’s Magnolia pipeline system was operating normally at the time of the accident and continued
operating as the release did not affect the pipeline system. On the evening of March 8, 2013, Pump #6
was flowing at approximately 2200 barrels per hour (bph) when it was determined more volume was
needed at El Dorado Refinery. The control center proceeded to shut down Pump #6 and started up
Pump #4, increasing the flow to 2500 bph later that same evening. The switch appeared to be normal
with no issues being indicated by the pipeline’s supervisory control and data acquisition (SCADA)
system. Without SCADA information available for the station piping, it was predicted that the failure
occurred during the stop/start sequence of the pump swap, and it is assumed that the strainer (under
tank head pressure for 9-10 hours) released crude oil until the tank farm operator arrived at 9 a.m. the
next morning, March 9, 2013.

Lion Qil reported the release to the NRC at approximately 10:01 a.m. CST on March 9, 2013 (See
Appendix A).

Emergency Response

The Lion Oil tank farm operator, upon entering the site, identified the release and isolated Magnolia
Station’s Pump #6 and activated the site’s Qil Pollution Act plan. The crude oil had pooled in the
secondary site containment pond and then proceeded to overflow to natural drainage areas in the area.
Containment and clean up began immediately to minimize the effects of the release.

The spill was located in a rural area and affected the pump area, the inline inspection device trap area of
the pipelines, a site retention pond, and approximately 2.5 miles offsite in an area that included the
Little Cornie Waterway. 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. Clean-up of the area
extended approximately 2.5 miles from the site.

The release’s volume was estimated to be approximately 1,200 barrels at the time of discovery. That
volume was increased to 5,000+ barrels during the recovery effort.

Summary of Return-to-Service
Following the emergency response, Lion Oil locked out Pump # 6 and continued delivering crude to the
El Dorado refinery using Pump #4. The transmission pipeline was not affected and remained in-service.

The strainer and pump suction piping were removed to allow soil removal for clean-up. The strainer was
sent to a lab for analysis to validate the cause of failure. Lion Oil installed new pipe in place of the
removed strainer and suction piping. No corrosion was observed in the piping removed with the
strainer.

Investigation Details

At approximately 10:01 a.m. CST, on March 9, 2013, Lion Oil reported, to the NRC, a release of crude oil
due to an unknown cause at Magnolia Station in Columbia County, Arkansas. PHMSA's Southwest
Region received the incident notification and made plans to have an investigator on-site. The
investigator arrived on-site at approximately 3:00 p.m., CST, on March 12, 2013. Spill clean-up was in
progress, and the EPA was on-site.
PHMSA'’s investigator was able to view the site with the operator. While the PHMSA investigator was
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on-site, the check valve downstream of Pump #6 was replaced, and the strainer was removed for
evaluation. At that time, plans were being finalized to replace the suction header to the pump. A buried
strainer vessel on the suction side of Pump #6 was determined to have failed, due to thorough wall
corrosion. The strainer was identified as the source of the release, and upon visual examination, the
release was determined to be caused by internal corrosion. Photos of the failed strainer can be seen in
Figures 3 and 4. The corrosion was limited to the area where settled product was allowed to pool. No
further indications of internal corrosion within the station piping were identified during the
investigation.

PHMSA reviewed the operator’s OPA plan for the operator’s response activities to the release and found
no issues with their plan or with Lion Qil’s implementation of their plan.

Figure3  Failed Strainer (external view)
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Figure 4 Failed Strainer

Metallurgical Analysis
The strainer was sent to a metallurgical lab in Houston, Texas, for analysis.

The conclusions were:
e The strainer failure was caused by extreme, localized internal corrosion (IC).
e |C was caused by an acidic environment, most probably naphthenic acid (normal in crude).
e There was no evidence of microbiological corrosion.

Mechanical Analysis
There was no mechanical analysis to be made.

Conclusion
A failure occurred in the side wall of the Pump #6 suction strainer due to internal corrosion.

Appendices
A Telephonics Notice Report — NRC # 1040525
B Operator Accident Report — ODES # 20130130
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