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Name of Utility:  
Louisville Gas and Electric (LG&E)

Type of Facility:  
Private Distribution & Transmission
Type of inspection:  
Incident Investigation
Inspection Purpose:  Incident investigation due to a release, ignition, and explosion involving natural gas
Date and Time of Incident:  
December 6, 2011 at approximately 7:02 am
Location of Incident:  
5206 River Trail Place, Louisville, Kentucky
Applicable Regulations and Statutes:  49 CFR Part 191, 192, & 199 and 807 KAR 5:006, 5:022, & 5:027
UTILITY INFORMATION
Description of Utility:  
Private Distribution and Transmission Operator
Number of Customers:  
Approximately 303,000
Area of Operation:  
Jefferson, Bullitt, Henry, Marion, Nelson, Oldham, Shelby, Spencer, Larue, Meade, and Trimble Counties
Supply Source:  

Tennessee Gas, Texas Gas, and LG&E Transmission
Distribution Description:  Steel, cast iron, and plastic piping distribution system with pressures ranging from 1/4 psig to 350 psig
Summary of Items and Facilities Inspected: This inspection was performed to investigate the house explosion at 5206 River Trail Place that was a result of a leaking 4-inch plastic gas main.  In addition to on-site inspections and interviews conducted by PSC staff with LG&E employees, the following information and documents were reviewed as part of this investigation:

(1) Louisville Metro Arson report provided by Major G. Henry Ott (Attachment C)

(2) LG&E employee interview statements provided by Sergeant Jason Sanders, Louisville, Metro Arson, that were conducted with the LG&E employees that were on site prior to, during, and immediately after the explosion (Attachment D)
(3) Fire department reports provided by Fire Marshal Mike Allendorf (Attachment B)
(4) LG&E incident reports (PSC 30-day report and PHMSA 7100.1 incident report) along with relevant records pertaining to 
a. odorant readings and odor complaint records for previous 6 months
b. leak surveys
c. pressure tests and pressure recording records,
d. public awareness records,
e. drug test results,
f. operator qualification,
g. maintenance repairs or digs in the area of the incident
h.  pipeline specifications,
i. operation, maintenance, and emergency procedures (Attachments A & F)
(5) Various videos, pictures, news reports, and recordings (including 911 and 811 calls)
NOTIFICATION
On December 6, 2011 at 8:25 am, Mr. Keith McBride, LG&E Fire and Security Investigator, notified Mr. William Aitken, Senior Utility Regulatory and Safety Investigator, Kentucky Public Service Commission (PSC) of an explosion at 5206 River Trail Place in Louisville, Kentucky.  Mr. McBride stated that three people were in the house at the time of the explosion, but no serious injuries had been reported.  Mr. McBride also stated that an LG&E construction crew was on the scene carrying out emergency response activities.  Mr. Aitken dispatched Mr. Steve Samples and Mr. Joel Grugin, Kentucky PSC Utility Regulatory and Safety Investigators, to the scene to conduct an investigation of the incident.



   

INVESTIGATION AND INTERVIEWS
At 10:20 AM on December 6, 2011, Mr. Grugin and I arrived at the scene of the incident to find the house located at 5206 River Trail Place completely destroyed from the explosion and subsequent fire.  The debris was still smoking and some small fires were still burning.  There were also some ground flames still burning when we arrived as a result of the residual natural gas around the main pipeline area, where the leak was later found. (Attachment H)  The garage door had been blown across the road and landed in the side yard of 5207 River Trail Place.
Around 10:30 AM Fire Marshal Mike Allendorf, Okolona Fire Department stated that three LG&E employees were onsite prior to and at the time of the explosion, and that each of these LG&E employees had already been interviewed individually by Major Ott, LG&E, and ATF.  Mr. Allendorf stated that three people were in the home at the time of the explosion and they had been transported to the hospital to be checked out.  
LG&E informed us that their three employees had already left the scene to be drug tested, as required by 49 CFR 199.105(b).  Approximately eighteen LG&E employees responded and were onsite following the explosion.  Due to the three-way feed of the natural gas pipelines in this area, three locations were squeezed off in order to stop the flow of gas and make the area safe.  Further actions to make the area safe included LG&E crews purging gas from the ground and underground substructures where the highest readings were found across the road in front of 5210 River Trail Place.  Other employees were bar-holing checking for gas readings to monitor the site. 
Major Ott conducted a meeting in the command center vehicle with all officials present to gather information and assess the situation.  It was decided to use a Metropolitan Sewer District (MSD) camera to inspect the inside of the sanitary sewer mains and the storm drains before excavating around the natural gas main to make sure no damage was present. 
While waiting on the MSD camera crew, several pictures were taken of the scene of the incident.  I tried to get around the debris to the meter site and noticed water flowing through the damaged regulator (before the meter). Mr. Grugin proceeded to inform Brian Claypool, LG&E Construction Foreman, of the water in the gas service line.  LG&E decided to cut the main at the lowest squeeze off point first, which was located at 5202 River Trail Place.  When the main was cut it was full of water and continued to flow with a small stream of clear water.  
By 4:20 PM the first area that was dug up was the tee intersection where the 2” and 4” plastic medium pressure main lines intersect.  No leaks were indicated at this site.  Before cutting out the tee and testing each way, LG&E decided to expose more of the 4” plastic mainline towards the street crossing, assuming the leak was close to this area because of the previous ground fire and gas reading indications. 
By 9:00 PM the natural gas leak was finally found.  At this time it appeared the water service line, serving 5133 Queens Castle Drive, was previously damaged resulting in a water leak, which over time damaged the gas main resulting in a leak in the 4” plastic gas main.  Pictures were taken of the damaged pipe.  Mr. Grugin and I left around 9:30 PM.
The next morning at 10:45 AM, Mr. Claypool informed me that after replacing the leaking section, the main was pigged and was also tested, along with services at 100 psig for forty minutes.  The line was purged and put back in service around 7:00 AM on December 7, 2011.  Two services were left off, per the fire department, because of damages to the homes.

On December 7, 2011 around 1:00 PM, Mr. Grugin and I talked to Brian Lamb, owner of 5204 River Trail Place.  Mr. Lamb said LG&E was on site when he was leaving for work around 6:00 AM the morning of the incident.  LG&E was in front of the house located at 5206 River Trail Place.  Mr. Lamb said he could smell gas.  Mr. Lamb left and went to work and his wife called one hour later and said thehouse next door was on fire.  Mr. Lamb told his wife and child to get out of house, take the van and go down the street away from the house.  Mr. Lamb told us four to five years ago he had helped repair a water line leak on the customer service side of the meter) that had been damaged and had not been repaired properly.  Mr. Lamb showed us the location where they excavated to make the repairs, which was in close proximity to where the leak in the gas line was later found.  Mr. Lamb also informed us that AT&T excavated a huge bell hole in this area four to five years ago to install telecommunication lines.  Mr. Lamb informed us that his brother owned the home that exploded and the victims were renting the home. 
SUBSEQUENT INVESTIGATION ITEMS

December 14, 2011 
Mr. Grugin and I picked up the documents and records, requested on December 6, 2011, pertaining to the 5206 River Trail Place incident from Jim Dimas, LG&E Senior Corporate Attorney. (Attachment A)

Mr. Grugin and I met with Mike Allendorf, Okolona Fire Marshall, and picked up the Okolona Fire Station “5206 River Trail Place Incident Report”. (Attachment B)
December 19, 2011
Mr. Grugin and I met with Major Ott, Chief of Investigations, Metro Arson, and received his report (Attachment C) as well as the Sargent Jason Sanders summary report from interviews from LG&E employees that were onsite during incident and other additional witnesses. (Attachment D)
January 5, 2012
Kentucky Public Service Commission received LG&E’s 30-day incident report and a copy of their U.S. DOT Incident Report. (See Attachment E)
January 23, 2012
Additional requested documents and records pertaining to the 5206 River Trail Place incident were received from LG&E Senior Corporate Attorney Jim Dimas. (Attachment F)
January 31, 2012
Mr. Grugin and I were taking measurements around the incident site to determine the proximity of the sewer manholes to the leak area.  While there, the property owner of 5207 River Trail Place confirmed the Fire Departments statements that explosive gas readings were found with their instruments in his home after the explosion. At that time the Fire Department then proceeded to evacuate everyone out of his home.
February 8, 2012 
Mr. Aitken, Mr. Grugin, and I, along with Helen Helton, PSC General Counsel, conducted interviews of LG&E employees, including those that were onsite prior to and at the time of the incident.  The following is a summary of the relevant information that was gathered through these interviews.

The first interviewee was Kenneth Peavler, LG&E Gas Trouble Technician.  Mr. Peavler received the initial order to investigate at 3:54 AM on December 6, 2011.  The leak order was due to a customer smelling gas outside the home at 5202 River Trail Place.  After investigating, Mr. Peavler found his highest gas readings coming from the three storm drains at the intersection of River Trail Place and Queens Castle Drive, which is in front of 5206 River Trail Place.  Mr. Peavler stated that he was using a calibrated gas measuring instrument “GT 40” and that he assumed the leak was an underground main leak in this area only. Mr. Peavler stated that he could hear the gas leak underground, but he did not “bar test” at any time to check for migrating gas in order to establish his perimeter.  Mr. Peavler also stated that the sewer manhole eleven (11) feet from the storm drain was not checked for migrating gas and around 5:30 AM he called in emergency locates and a construction crew to assist.  Mr. Peavler stated that between 5:30 AM and 7:00 AM he called his supervisor to advise of the leak, but did not monitor the perimeter during this time period.  Mr. Peavler did not check service lines for migrating gas because there were none in his leak area and he did not check for gas inside any homes before the explosion.  After the explosion occurred Mr. Peavler checked the homes on both sides of 5206 River Trail Place and 5203 River Trail Place and indicated they had gas readings inside and started to evacuate the homes.  Mr. Peavler did not check inside of 5207 River Trail Place for gas readings.
The second interviewee was Larry Dodson, LG&E Operator Qualification Trainer, that performs training for LG&E Operator Qualification Program.  Mr. Dodson stated in his training if gas readings were found in multiple storm drains this would prompt checking gas readings inside of homes. Also, to establish and monitor a leak perimeter you have to “bar hole” underground leaks along with checking other utility entrances, sewer manholes, and migrating pathways such as hard surfaces (driveways) that continue up to building entrances. Mr. Dodson stated he was unsure if LG&E employees have access to their emergency procedures in field situations.  He stated sewer manholes in leak areas are to be checked and if gas readings are found then the covers should be left off for ventilation. Mr. Dodson stated that LG&E does not perform “mock” surprise emergencies in field situations to check employee’s performance.
The next two interviewees were Steve Sumner, Construction Crew Leader and Roderick Allen, Mechanic “A”, that arrived onsite approximately ten minutes before the explosion.  Both employees stated they were informed by Mr. Peavler that the gas leak was outside in the storm drains.  Both stated they could hear gas leaking underground close to the storm drains.  They were near the construction work truck parked in front of 5210 River Trail Place when the home at 5206 River Trail Place exploded.  Following the explosion they proceeded to check and evacuate the two adjacent homes. 
The remaining questions were answered by Paul Stratman and LG&E legal staff. The USDOT 7100.1 final incident report that LG&E submitted to PHMSA did not include the estimated cost of property damage in Part D, 2 a.  LG&E assured us that this will be corrected.  LG&E was asked what the Emergency Management Team had concluded after reviewing this incident.   LG&E indicated the investigation was still ongoing and the members concerned for this incident had met on January 12, 2012.  We were also informed that Mark Satkamp, Manager of Gas Control, would explain in a later meeting, the documentation that indicated pressure on the system had exceeded MAOP.
February 9, 2012
Kentucky Public Service Commission received the additional pressure recording records requested for the portion of the system in which the incident occurred. (Attachment G)
February 13, 2012
Mr. Grugin and I spoke with Ken Nicther, Metropolitan Sewer District, who stated MSD found Gas readings with their instruments in all three catch basins when they arrived onsite at 8:00 AM on December 6, 2011.   Mr. Nichter also stated that his gas detecting instrument, which only registers up to ten percent gas, maxed out at the sewer manhole at the incident site.  Mr. Nichter also confirmed that their gas instruments are calibrated monthly.
Mr. Grugin and I spoke with Mike Allendorf, Okolona Fire Marshal, to recap statements in his report.  Mr. Allendorf stated that a reading of fourteen (14) percent gas was found in 5207 River Trail Place two hours after the explosion.  The home was immediately evacuated following this discovery .
February 14, 2012
At LG&E’s request, Mr. Aitken and I met with Mark Satkamp and LG&E legal staff at their Louisville office, concerning the pressure recording records that had been submitted to the PSC.  Mr. Satkamp stated that it was normal operations for LG&E to set gas pressures at the maximum MAOP of a system and that if the pressure exceeded the MAOP it was because of “droop” on a regulator.  LG&E assumed it was normal to go over the MAOP in a system as long as it did not exceed MAOP by more than ten percent.

A timeline of the events related to this incident, as well as a map of the incident site, was compiled from numerous documents reviewed by the PSC investigators. (Attachment H)
FINDINGS

 (1) 49 CFR Part 192.605 (a) General. Each operator shall prepare and follow for each pipeline, a manual of written procedures for conducting operations and maintenance activities and for emergency response.

LG&E did not follow its written Gas Emergency Operating Procedures (GEOP), specifically, GEOP Section 1-1.2e and g; GEOP Section 1-1.5-2b, c, d, I, and j; and GEOP Section 4-4.3-2a, b, and c.
GEOP Section 1, 1.2, (e) States actions directed toward protecting the health and safety of human life first and then personal property.
· G&E’s actions did not result in protecting the health and safety of human life first.  An LG&E Gas-Trouble Technician was on site for two and a half hours before the explosion occurred at 5206 River Trail Place.  Indications of a natural gas leak should have prompted gas reading checks inside of homes before the incident.  

· Gas readings from a sewer manhole eleven (11) feet from multiple storm drains was not checked. 

· -“Bar hole testing” was not performed by the gas trouble technician under driveways, other utility pathways, and  around homes to establish the perimeter.
GEOP Section 1, 1.2,(g) States making safe any actual or potential hazard to life or property.
· There was adequate time for a gas trouble technician to check homes and evacuate effected people inside of homes to protect from potential hazards.
GEOP Section 1, 1.5, 2(b) States the field level personnel are responsible for prevention and mitigation of incidents and (b) says they are to determine the scope of an emergency.
· The scope of the emergency was not adequately determined.  Additional help from LG&E or emergency personnel, such as the fire department, should have been called. 
· GEOP Section 1,1.5,2(c) Evacuating premises which are or which may be affected.
· LG&E did not evacuate the premises affected.
GEOP Section 1,1.5.2 (d) States preventing accidental ignition.
· Steps to minimize accidental ignition was not taken. 


 
GEOP Section 1,1.5.2(i) States ventilating affected premises.
· Sewer manholes were not checked, lids were not removed, or additional help called before the incident to purge around leak area, ventilate sewer manholes, or ventilate homes that contained gas readings.


 
GEOP Section 1,1.5.2 (j) States coordinating with fire, police, and other public officials the actions to be taken.
· When in doubt call Fire Department, MSD, and other emergency personnel (per Operator Qualification Training) to assist as soon as possible. If the extension of the gas migration perimeter had been found additional help could have been called before the explosion and possibly avoiding it.
 
GEOP Section 4, 4.3, 2 (a) States the first responder (Gas Trouble Technician) will assess the scene.
· The dangers of migrating gas at this scene was not assessed adequately. 
GEOP Section 4,4.3,2(b) States the first responder will bar test the service line and any other gas facilities posing a leak migration hazard to the building.
· “Bar testing” in the gas mainline ditch that ran under incident home driveway was not checked. Joint trench facilities in the leak area running under sidewalks and under incident site driveway could also have been tested as well. 
GEOP Section 4,4.3,2 (c) States first responder will check cracks, crevices, manholes, and catch basins.
· Cracks or crevices in the driveway leading to incident home were not checked.  A sewer manhole eleven feet from a storm catch basin was not checked for gas readings. The catch basins in the leak area were checked and they did reveal high concentrations of gas in air readings.
LG&E did not follow its written Operation, Maintenance, and Inspection Manual (OM&I) procedures related to Maximum Allowable Operating Pressure (MAOP) Section 4, 4.3, and 4.3.1.
OM&I
MAOP Section 4, 4.3, 4.3.1 States that the System Regulation and Operations shall be responsible for all operations and maintenance of district regulator stations, ensuring that the set points do not exceed those established as the MAOP of the facilities being served.
· The control set points used in this system indicated by pressure recordings show the systems “build up” exceeds the established MAOP of 60 psig on numerous occasions. (Attachment G)  Pressure recordings in excess of the MAOP should have triggered investigative actions to correct control regulator set points to ensure the MAOP is not exceeded.


(2) 49 CFR Part 192.751 Each operator shall take steps to minimize the danger of accidental ignition of gas in any structure or area where the presence of gas constitutes a hazard of fire or explosion. 







LG&E had adequate time to take steps to protect life and property through the evacuation of homes and the elimination of ignition sources.  LG&E’s response to the emergency was insufficient and did not lead them to identify where the presence of gas constituted a hazard of fire or explosion.  LG&E did not evacuate any homes prior to the explosion and did not eliminate all potential ignition sources. 
(3) 49 CFR Part 192.619 (a) No person may operate a segment of steel or plastic pipeline at a pressure that exceeds a maximum allowable operating pressure.


LG&E submitted pressure records for the MAOP (60 psig) segment of piping that contained multiple readings that exceeded the MAOP.  The pressure records submitted indicated no abnormal pressures at the time of the incident.  While records indicate that pressures did not exceed MAOP the day of the incident, they do show that pressures slightly exceeded the MAOP one day prior to the incident as well as two days after the incident.  Records also indicate that pressures slightly exceeded the MAOP numerous days in the months prior to and after the incident.
(4) 49 CFR Part 192.741 (c) If there are indications of abnormally high or low pressure, the regulator and the auxiliary equipment must be inspected and the necessary measures employed to correct any unsatisfactory operating conditions.
Pressure records indicate multiple readings that exceeded the MAOP (60 psig) of the system.  LG&E did not employ any actions to correct any unsatisfactory operating conditions.
RECOMMENDATIONS

LG&E should retrain and stress the importance of task M-7 (Prevent/Control Unsafe Situations) and Emergency procedures to affected employees.  
LG&E should make emergency manuals and procedures available to all employees at all times.  
It should be stressed to “bar hole” or “bar test” to establish the perimeter of migrating gas.  Sewer manholes, continuous hard surfaces (such as driveways), and other utilities that provide pathways for migrating gas must be checked to establish and maintain perimeters.  
Unannounced mock emergencies as described in GEOP Section 9,9.2, (1)  “training methods of unannounced emergency response drills will be used”, shall be implemented in LG&E’s training program to validate employees knowledge and performance to effectively respond to an emergency to check for safety to people first and all other emergency procedures. 
Gas readings prior to the explosion should have prompted checking inside homes, evacuating people, and eliminating ignition sources.  Additional help should be called in these situations as soon as possible, such as fire department, which could have led to evacuation of customers and elimination of ignition sources before the explosion.

LG&E shall resubmit its final incident report (PHMSA F7100.1) to include the property damage estimate in Part D, 2(a).

LG&E should check all gas piping systems that are currently operating at or near the established MAOP for indications of pressures exceeding the MAOP and check gas pressure control equipment.
LG&E should submit to the PSC the findings and recommendations resulting from the emergency management team’s review of this incident.

DEFINITIIONS

(1) “Bar Hole” or “Bar Test” – An investigation technique used in the gas industry to determine the extent or limits of below grade (underground) natural gas migration. It involves drilling or punching small diameter holes to a depth of generally 2 to 3 feet. Gas concentration samples are taken in these holes and analyzed in instruments that measure gas in air mixtures.
(2) “Establishing the perimeter” – A term used to describe a procedure designed to establish the outer limits of migrating natural gas that is escaping from a breach or leak in a pipeline. A bar hole survey is the method used to establish the perimeter.


(3) “MAOP” Maximum Allowable Operating Pressure – This is the maximum pressure at which a pipeline or segment of pipeline may be operated under 49 CFR Part 192.  

(4) “Droop” – A term used for the decrease from a set pressure from a regulator when flow is reached, up to a maximum capacity. Three items that contribute to this are, spring tension, flow of gas, and loss of inlet pressure. 
 

(5) “Build up” – A term used for the pressure above set point that is required to pass a given flow rate. (The opposite of “droop”)
(6) PSIG --- Pounds Per Square Inch Gauge    
  


Respectfully submitted,

______________________________________________________________________

Steve Samples, Utility Regulatory and Safety Investigator
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