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Operator, Location, & Consequences 

Date of Failures 12/20/2010 and 02/14/2011 

Commodity Released CO2 

City/County & State Kinder/Allen Parrish, LA (2010 release)  
Beaumont/Jefferson County, TX (2011 release) 

OpID & Operator Name 32545 Denbury Gulf Coast Pipelines, LLC  

Unit # & Unit Name 72836 Delta and Green – Louisiana Pipelines 

SMART Activity # 132719 

Milepost / Location Survey Station 7883+78 (2010 release)  
Milepost 229.5 (2011 release) 

Type of Failure Small seam weld penetrators from manufacture of the pipe   

Fatalities None 

Injuries None 

Description of Area 
Impacted 

Non-HCA, uninhabited remote locations 

Property Damage None 

 

  



Failure Investigation Report – Denbury Gulf Coast Pipelines, LLC 
CO2 Failures - December 20, 2010 & February 14, 2011 

Page 2 of 14 

Executive Summary  
 

Denbury Gulf Coast Pipelines, LLC (Denbury) experienced two leaks on their CO2 “Green Line” in a 3-

month time period between December 2010 and February 2011.  The Denbury Green Pipeline is a 237.3 

mile (approximate), 24-inch interstate pipeline designed to transport carbon dioxide from a location 

near Donaldsonville, LA, to the Hastings field south of Houston, TX.  The first leak occurred on December 

20, 2010, and the second occurred on February 14, 2011.  

PHMSA did not initiate an accident response at the time of either of the releases; however, an 

investigation was initiated at the time of the metallurgical examinations of the failed pipe specimens in 

2011.  Both failures were attributable to a single common element:  welding imperfections occurring in 

the long seam of the pipe during the manufacture of the pipe joint at the pipe mill (“penetrators”).  

The failures occurred in rural, uninhabited (non-High Consequence Areas (HCA)) areas. Emergency 

responses were initiated for both incidents and resulted in no fatalities, no injuries, no property damage 

or HCAs being affected. The results from the investigation, as well as successive annual foot patrols of 

the line, suggest the remainder of the line does not contain any similar flaws. 
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System Details 
At the time of the failures, the pipeline was operated under one operator identification number:  

Denbury Gulf Coast Pipelines, LLC.  Shortly after the failures, and during the PHMSA investigation, the 

Denbury Green Pipeline was divided between Denbury Gulf Coast Pipeline, LLC, and Denbury Green 

Pipeline – Texas, LLC.  The Denbury Green Pipeline is an onshore interstate liquids system traversing the 

states of Louisiana and Texas. The sole commodity transported is CO2 (see Appendix A). 

The Denbury Green Pipeline is a 237.3 mile (approximate), 24-inch pipeline designed to transport 800 

million standard cubic feet of carbon dioxide per day from a location near Donaldsonville, LA, to the 

Hastings field south of Houston, TX.   

The system includes HCA miles, but there are no special permits associated with the system. 

The system includes one pump station (Lake Charles) and no storage fields or breakout tanks.  The 

system crosses four (4) navigable rivers (Tensas, Sabine, Atchafalaya, and Mississippi).   

Both failures involved line pipe manufactured in 2008 and installed in 2009 and 2010. The pipe was 

manufactured by Stupp Bros, Inc. and was manufactured to API 5L specification for line pipe. The pipe 

was fabricated from carbon steel by a High Frequency Longitudinal electric resistance welding method 

with a mill-applied fusion-bonded epoxy coating. The pipe was 24-inches in diameter, had 0.463-inch 

wall thickness, and a Specified Minimum Yield Strength of 80,000 pounds per square inch(PSI).  

According to records by the manufacturer in accordance with API and the operator’s standards and 

specifications, the pipe was subjected to mill ultrasonic testing and short duration hydrostatic burst 

testing prior to acceptance.  

The maximum operating pressure (MOP) of 2,220 psi was established by hydrostatic pressure testing for 

the respective portions of the line.   

Events Leading up to the Failure 
The Green Line was in steady-state operation at the time of the discovery of both incidents. The system 

was operating at 1,344 psig, which is well within the line’s normal parameters and the established MOP. 

No abnormal operating conditions or levels above the MOP were involved in either event. No 

construction or maintenance activities in the area of the releases occurred at the time of the incidents. 

The control room and its supervisory control and data acquisition (SCADA) monitoring did not exhibit 

that it detected the small, pinhole-sized leaks involved. 

The first indication of a potential failure started the morning of December 20, 2010. A hunter called to 

inform Denbury that the ground on the right-of-way (ROW) near Kinder, Louisiana, had indications of a 

leak.  The second incident, February 14, 2011, was noticed by a contract cathodic protection (CP) survey 

party for Denbury on the ROW near Beaumont, TX.   

For each event, Denbury shut-in the respective segments and blew down the line for assessments and 

repairs. 
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Due to the pinhole nature of both leaks, neither was detectable by the system’s SCADA equipment or 
the operator’s controllers.   

Neither of the failures involved any HCAs and occurred in rural, uninhabited locations. 

Emergency Response 
PHMSA did not initiate a field response to either incident or take part in the line repairs or line restarts. 

Details as to the emergency response were provided by the operator in subsequent interviews and 

correspondence and were limited to the following details.  

In the first release (December 20, 2010) near Kinder, LA, two pipeline operators were dispatched to the 

scene.  

The Pipeline Regulatory Specialist was notified at this time. The Pipeline Foreman directed the first 

responding pipeline operator to investigate the site and report.  Because there was a foreign pipeline 

crossing close to the site of the suspected leak, it could not be immediately confirmed that this was a 

leak from the 24-inch Green Line.  The Pipeline Foreman arrived at the scene at noon on December 20, 

2010. 

EMS USA, Inc. (Denbury’s Emergency Response Contractor) was subsequently called out to excavate to 

determine the source of the leak.  They arrived on site on December 20, 2010, at about 1:30 p.m., and 

the Pipeline Foreman confirmed the leak on December 20, 2010, at 4:30 p.m. 

The initial cost to repair the leak was estimated at $40,000, and the leak  rate was estimated at 0.5 

gal./hr. Personnel on-site estimated that the line would be evacuated within 24 hours, making the 

confirmed leak size 12 gallons. 

At 9:30 p.m., the Pipeline Superintendent produced a revised repair cost estimate of $75,000, making 

this a National Response Center-reportable (NRC) incident. A NRC report was made at 10:10 p.m. (see 

Appendix B). 

Permits were issued and work commenced to cut the line and remove the leaking section.  Details were 

confirmed for cutting and shipping the damaged pipe specimen to Stork Metallurgical Labs in Houston, 

TX. Repairs were completed with replacement pipe, and the failed joint was sent for metallurgical 

testing.  

On February 14, 2011, a second leak was discovered near Beaumont, TX. A contract CP survey crew 

reported the suspected leak to Denbury operations and regulatory personnel at approximately 1:00 p.m. 

Upon further investigation by operator personnel, the location of the potential leak was at a crossing 

with two other pipelines.  Denbury elected to have their emergency response contractor excavate to 

confirm that the leak was from their pipeline and not from another source.  The contractors confirmed 

the leak was from Denbury’s pipeline at 5:30 p.m.  
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The initial cost to repair the leak was estimated at $90,000, which would require NRC telephonic 

reporting. The NRC report was electronically submitted at 7:12 p.m. (see Appendix B). The leak rate was 

estimated at 2 gallons per hour.  The line segment was isolated on February 16, 2011, at 4:00 p.m.  

As with the first failure, the leaking 24–inch-diameter, 46-foot-long joint was removed and sent to Stork 

Metallurgical Testing. A replacement joint was welded in, and the repair method and weld x-rays were 

accepted. The weld repair areas were doped and wrapped per the operator’s repair procedures. 

Due to the physical characteristics of the product being transported (CO2), no product recovery was 

performed as the product dissipated to the atmosphere upon release.    

In the case of both incidents, the lines were re-commissioned and put back into service shortly following 

the completion of both repairs. In neither instance were there any additional complications with the 

operators or the community responders. No other agencies, either Federal or State, were involved due 

to the remote rural nature of both release sites.  

Summary of Initial Start-up Plan and Return-to-Service, 
Including Preliminary Safety Measures 
PHMSA was not involved directly with the return-to-service of the line following each incident.  
According to the operator’s DOT coordinator, the line was re-started after each incident/repair in 
accordance with the operator’s operating procedures.  The lines remained exposed briefly after each 
repair was made so visual and physical observations of the repaired joints could be made during the re-
start to assure no further leaks were occurring from the repairs.  The repaired lines were then 
subsequently reburied without further complication. 

Investigation Findings & Contributing Factors 
 
Investigation Details 
The first leak site was located in a rural agricultural field (non-HCA) about 6.8 miles from the nearest 
town of Kinder, LA. 

 
2010 Release in approximate center of photo 
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Metallurgical examinations of both failed specimens concluded that both failures had originated in the 
long seams of both joints due to welding imperfections, commonly referred to as “penetrators,” in the 
manufacturing process (see Appendix D). 
 
The defects in these joints had not been identified during the mill inspections at Stupp, prompting 
further communication and review of mill records by the mill, the operator, and PHMSA to identify any 
similar joints that may have been installed into the line.  After discussions with industry sources, 
Denbury believed these types of penetrator flaws were beyond the detection limits of current ILI tools 
and the technology available.  This prompted an in-depth review of mill records by Stupp and Denbury, 
at the suggestion of PHMSA, after Denbury provided the metallurgical analysis of the failed specimens.  
 
Stupp’s review revealed that one of the joints should have been rejected at the mill based on the 
ultrasonic testing (UT) inspection data.  For the second joint, the mill UT inspection data did not have 
any readings near the flaw detection threshold.  This prompted Stupp to review the UT records for the 
entire Denbury order.  A total of 31 joints of pipe were identified as close to the detection threshold by a 
Stupp American Society for Non-destructive Testing (ASNT)-certified Level III inspector assisted by ASNT 
Level II operators during the review.  This identification process involved looking at 21,036 pieces of pipe 
and generating 2 or more UT inspection charts.  Some pieces were subjected to multiple ultrasonic 
inspections because any pipe that required reworking was re-inspected after the rework operation.  In 
total, 48,212 charts were reviewed.  
 
Those 31 joints were identified as the most likely to contain a penetrator flaw. Denbury furthermore 
proposed to sample 10 percent of those joints (3 joints),perform investigative digs, expose the joints, 
and perform magnetic particle inspection and UT examinations on their longitudinal seams.  PHMSA 
concurred with this decision.  The three joints/sites were chosen for their similarities to the location of 
the previous failures.  Prior to the digs, external corrosion direct assessment examination was 
performed at each site, which consisted of close interval surveys (CIS) and alternating current voltage 
gradient (ACVG) surveys, to investigate these areas by direct assessment and compare survey results 
against any external corrosion anomalies that were found.  Confirmation digs were performed with the 
PHMSA investigator present. 

 

 
Confirmation Dig of Identified Pipe Joint 
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Field Ultrasonic Testing of Identified Pipe Joint’s Long Seam for Potential Weld Imperfections “Penetrators” 

 

The results for all three confirmatory digs resulted in the following similar results: 

 A magnetic particle inspection of the long seams found surface indications that were removed 
by light grinding.  A re-examination by magnetic particle returned satisfactory results. 

 An ultrasonic examination resulted in “No indications noted.” 
 
Conclusions 
 
Joints dug up through confirmatory digs exhibited no detectable flaws in their long seams when 
ultrasonically examined.  From these results, it was concluded that additional digs would likely provide 
no additional benefits.  
 
Additionally, Denbury committed to foot patrolling their Green Line (excluding the portion in Galveston 
Bay, which was constructed from pipe from mills other than Stupp) annually for 3 years. Patrols were 
completed in 2011, 2012, and 2013, with no evidence of additional leaks occurring.  A physical 
examination of the failure specimens, visual examinations of the exposed pipe during confirmation digs, 
as well as reviews of the CP records and the CIS and ACVG surveys excluded external corrosion as a 
causal or related factor in the failure investigation of both incidents. 
 
No evidence of construction, operational, maintenance, or control room factors were relatable as causal 
factors to either incident.  Reviews of records showed no incidences of inadequate/inappropriate 
hydrostatic testing of the line prior to service, no MOP exceedances in the operation of the line, or any 
identified cyclical issues .   
 
Based upon these investigative findings, it was concluded that the cause of both failures were a result of 
long seam manufacturing defects in the welds from penetrator flaws that created pinhole leaks. Reviews 
of the mill UT records for the entire pipe run for Denbury, results from confirmatory dig UT testing, as 
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well as three successive annual leak foot patrols suggests that other pipe in this line does not contain 
similar flaws. 
 

Appendices  

A Map and Photographs     

B NRC Reports    

C Operator Accident Report PHMSA F7000.1    

D Metallurgical Laboratory Analysis    

  

  









































 

 

 

Appendix D      

Examination of Leak in 24-inch OD Denbury Green 

Pipeline 

 

This document is on file at PHMSA 




