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ABSTRACT
On April 10, 2019, a natural gas explosion occurred at the coffee shop Kaffeinate located at 115
North Duke Street, Durham, NC. An explosive atmosphere was created when a gas service line
was struck during a horizontal boring operation. This breach allowed fugitive gas to flow until
reaching an ignition source, at which time an explosion occurred resulting in severely damaged
and destroyed buildings. As a result of the explosion, several persons, including firefighters,
were injured and two fatalities occurred. This investigation will discover critical timelines and
actions resulting in this natural gas explosion. This investigation will be conducted under the
standards and guidance of “NFPA 921 (The Guide for Fire and Explosion Investigations).”
Note: This report will reference actions of fire department operations and Optic Cable
Technology LLC; however, this is not an after-action review of tactics or decisions made by
referenced members. It is the obligation of the investigator to investigate and document origin,
cause and circumstances of the event. The sole purpose of any referenced action is to fulfill the
obligations of NFPA 921 and any other use of this information is not the intent of the
investigator.

Incident No. 19-1909574 Investigative Report

3|Page

115 North Duke Street

EXECUTIVE SUMMARY
At approximately 1006 hours on Wednesday April 10, 2019, a natural gas explosion and
subsequent collapse followed by a fire, destroyed a building located at 115 North Duke Street.
The building was occupied by business entities Kaffeinate and Prescient. The explosion caused a
range of injuries to an estimated 25 victims, including two fatalities. A number of adjacent
properties in the area were also significantly damaged.
The natural gas release was caused by a horizontal drill operated by Optic Cable Technology
LLC. The three-person crew which included an operator, a locator and a helper, breached a ¾
inch service line providing gas service to 115 North Duke Street at approximately 0906 hours.
The breach was subterranean, approximately five feet from the exterior of Kaffeinate.
Approximately 46,000 cubic feet of natural gas flowed from this gas line. (Appendix 1, PHMSA
Report). No one from Optic Cable Technology LLC drilling crew called 911 to report the leak.
The first 911 call occurred at approximately 0911 hours in the vicinity of 401 North Duke Street.
This call was made by Yolanda Watson to the Durham 911 center from her cell phone as she
drove north on North Duke Street. Ms. Watson stated that while she sat in traffic between Main
and Morgan Street waiting for the light to change, the smell of gas “engulfed” her car with all the
windows up. Ms. Watson further explained that as she began to drive towards Morgan Street the
smell continued to be prevalent. She did not know the source of the smell.
Based on Ms. Watson’s 911 call, Durham Fire Department (DFD) Engine 1 (E1) was dispatched
to 401 North Duke Street for a Gas Leak/Odor call. (Appendix 2 - Report # 19-09571 Fire and
EMS Event Report). E1 arrived in the area of 401 North Duke Street and investigated the smell
of gas around the entire block where Durham School of the Arts is located. E1 did not detect any
gas at any time during their lap of the area and they returned to service. The engine crew
attributed the call to a gas pressure relief valve located at the southeast corner of the intersection
of Duke and Morgan Street on the rear of the Duke Research Laboratory (rear of 701 Main
Street).
Don Smith, owner of PS Splicing, LLC, was recorded making a 911 call shortly after his arrival
at the scene at 0937 hours. In response, at approximately 0940 hours, E1 responded to the
reported gas leak in the area of 115 North Duke Street. (Appendix 3 - Report # 19-09574 Fire
and EMS Event Report). E1’s crew encountered Mr. Smith at the intersection of North Duke and
Main Street. Mr. Smith directed the crew to the location of the gas leak. E1 positioned on North
Duke Street and began to assess the scene and monitor the atmosphere for gas. Firefighters
entered Kaffeinate shortly after arriving on scene. After using a gas meter and recognizing an
immediate hazard, E1 began evacuating the business. Crew members faced resistance from Mr.
Kong Lee, owner of Kaffeinate, to evacuate. The crew had no complications evacuating
Kaffeinate’s other staff and customers. Crew members from E1 radioed this information to their
Captain and proceeded to the next occupancy.
At approximately 1006 hours, a large explosion with a total building collapse and fire occurred at
115 North Duke Street. The blast wave from this incident caused varied amounts of damage to
numerous buildings and vehicles. Ninety-one Durham Firefighters along with Durham County
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EMS, Durham Police Department, Durham County Emergency Management, and Mutual-Aid
Fire companies responded to this incident.

Figure 1 depicts 115 North Duke Street before and after the explosion.

KEY INVESTIGATION FINDINGS
The Durham Fire Department investigation revealed:
•
•
•
•
•
•

Optic Cable Technology LLC workers breached a gas line during a horizontal drilling
operation at approximately 0906 hours.
There was no evidence to indicate that any person had acted intentionally to create a fire
or explosion at 115 North Duke Street.
There was a ¾ inch 60 psig gas line located in front of the structure (operating at 58
psig), which was breached sub-terrain.
The breached gas line that was fractured was 20 inches below the surface and
approximately five feet from Kaffeinate’s entrance.
The owner of Kaffeinate, Mr. Lee (Fatality 1), appeared to have knowledge of the gas
leak moments after the breach and spoke to members of Optic Cable Technology LLC.
Ms. Watson called 911 reporting a gas leak at 0911 hours in the vicinity of 401 North
Duke Street.
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•
•
•
•
•

Mr. Smith, of PS Splicing LLC, called 911 at 0937 hours to report the gas leak.
Based on video surveillance, Mr. Lee appeared to exit his business four times prior to the
fire/explosion.
Gas readings in Kaffeinate reached 100% of LEL on the Altair gas meter.
Based upon debris analysis, the building damage was consistent with a natural gas
explosion.
Optic Cabling Technology LLC was operating under Permit Number 18-2826 that was
originally issued on 06/27/2018 to Fiber Technologies Networks, LLC and was valid
through 06/25/2019. (Appendix 4)

KEY INVESTIGATION CONCLUSIONS
•
•
•
•
•
•
•
•
•

Natural gas leaked from a fractured ¾ inch service line located in the sidewalk footway in
front of 115 North Duke Street.
It is estimated that the natural gas flowed for one hour prior to the explosion.
Based on the estimated one-hour flow time, ≥ 46,000 cubic feet of gas flowed from the
breached line.
No report of the smell of gas was made to 911 by any occupant of 115 North Duke Street
(Kaffeinate).
Mr. Lee (Fatality 1) and the crew of Optic Cable Technology LLC were aware of the gas
leak moments after the breach and prior to Ms. Watson’s 911 call at 0911 hours.
Mr. Lee (Fatality 1), Mr. Smith, and the crew of Optic Cable Technology LLC were
aware of the gas leak prior to E1’s arrival at 115 North Duke Street.
The gas accumulated within 115 North Duke Street reaching 100% of Lower Explosive
Limits (LEL).
The gas was ignited by an undetermined source within 115 North Duke Street leading to
the explosion.
There is no evidence of criminal intent by any company or individual to warrant criminal
prosecution.

PARTICIPATING FIRE INVESTIGATORS:
Brian Graves
Brandon Link
Chris Wilcox
David Merritt
Michael Kromer
Ashley Fletcher
Joel Gullie
Julius Richmond
Brian Massengill
Daniel Strandh
Gabriel Munter
Kristen Kozar
Johnathan Bell
Larry Cox
Howard Henry
Tyler Fitts

Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Fire Department (DFD)
Durham Police Department (DPD)
Durham Police Department (DPD)
Durham Police Department (DPD)
Durham Police Department (DPD)
Durham Police Department (DPD)
Durham Police Department (DPD)
Durham Police Department (DPD)
Durham County Fire Marshals’ Office (DCFMO)
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Brian Lane
Mark Schell
William Marshal
Chad Edmonds
David Schauble
Jeremy T. Crowder
A.B. Warren
C.N. Pegram
K.F. Cummings
M.T. Sheron
J.A. Bode
K.M. Bivins
HRD K9 Roxy
Patrick Nee
HRD K9 Bart
K. A. Mathias
Chris Kearns
Chris Wells
Tommy Gregory

Durham County Fire Marshals’ Office (DCFMO)
Durham County Fire Marshals’ Office (DCFMO)
North Carolina Office of State Marshal (OSFM)
Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF)
Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI)
NC State Bureau of Investigation (SBI K9)
NC State Bureau of Investigation (SBI K9 handler)
NC State Bureau of Investigation (SBI K9)
NC State Bureau of Investigation (SBI K9 Handler)
Town of Chapel Hill Fire Department
Town of Chapel Hill Fire Department
Town of Chapel Hill Fire Department

WEATHER CONDITIONS:
www.wunderground.com reported the following weather conditions in Durham, North Carolina
on April 10, 2019, at approximately 1006 hours: the temperature was 71 degrees Fahrenheit, the
dew point was 35 degrees Fahrenheit, and humidity was 27%. Visibility was 5 miles and the
winds were calm at 0 miles per hour.

PROPERTY OWNERS:
[This information is based on Durham County tax records]
115 A/B North Duke Street
2050 Bentley LLC
71001 Wilkinson
Chapel Hill, NC 27517
806 W Main, 111 North Duke Street
Sehed Investment Group
2020 West Main Street, Suite 300
Durham, NC 27705
Sehed Investment Group
2020 West Main Street, Suite 300
Durham, NC 27705
800 / 802 West Main Street
Matthews, David R TRS, Bachner, Mary Michele TRS
C/O Suntrust Bank-PHI Department
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150 West Main Street, 14th Floor
Norfolk, VA 23510

SCENE SECURITY:
The integrity of the scene was maintained by the Durham Fire Department, the Bureau of
Alcohol, Tobacco, Firearms and Explosives, the Durham Police Department and the State
Bureau of Investigation.

LEGAL PRESENCE:
The fire/explosion scene investigation was conducted under the authority granted to Durham Fire
Department through North Carolina State Statutes and the North Carolina State Building Code
Fire Prevention Code. The relevant authorities are shown below:
N.C.G.S. § 58-79-1. Fires investigated; reports; records.
The Director of the State Bureau of Investigation, through the State Bureau of
Investigation, the Office of the State Fire Marshal, and the chief of the fire
department, or chief of police where there is no chief of the fire department, in
municipalities and towns, and the county fire marshal and the sheriff of the county
and the chief of the rural fire department where such fire occurs outside of a
municipality, are hereby authorized to investigate the cause, origin, and
circumstances of every fire occurring in such municipalities or counties in which
property has been destroyed or damaged, and shall specially make investigation
whether the fire was the result of carelessness or design. A preliminary
investigation shall be made by the chief of fire department or chief of police,
where there is no chief of fire department in municipalities, and by the county fire
marshal and the sheriff of the county or the chief of the rural fire department
where such fire occurs outside of a municipality, and must be begun within three
days, exclusive of Sunday, of the occurrence of the fire, and the Director of the
State Bureau of Investigation, through the State Bureau of Investigation, shall
have the right to supervise and direct the investigation when he deems it
expedient or necessary.
N.C. State Building Code: Fire Prevention Code
104.11 Authority at fires and other emergencies.
The fire chief or officer of the fire department in charge at the scene of a fire or
other emergency involving the protection of life or property or any part thereof,
shall have the authority to direct such operation as necessary to extinguish or
control any fire, perform any rescue operation, investigate the existence of
suspected or reported fires, gas leaks or other hazardous conditions or situations,
or take any other action necessary in the reasonable performance of duty. In the
exercise of such power, the fire chief is authorized to prohibit any person, vehicle
vessel or thing from approaching the scene and is authorized to remove, or cause
to be removed or kept away from the scene, any vehicle, vessel or thing which
could impede or interfere with the operations of the fire department and, in the
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judgment of the fire chief, any person not actually and usefully employed in the
extinguishing of such fire or in the preservation of property in the vicinity thereof.

FIRE PROTECTION SYSTEMS:
The building located at 115 North Duke Street was equipped with an automatic sprinkler system
and an automatic fire alarm system. The sprinkler and fire alarm systems were located in the
building occupied by Kaffeinate and Prescient. The sprinkler system was rendered inoperable by
the effects of the explosion and therefore, there will be no further observations of the sprinkler
system in this report.

INITIAL GAS DISCOVERY:
On April 10, 2019, at approximately 0906 hours (per video documentation), a ¾ inch gas line
appears to be unintentionally breached which subsequently allowed fugitive gas to be released
underground. This leak was discovered first by three employees of Optic Cable Technology LLC
who were operating the equipment that struck the line. There is no evidence that any member of
the Optic Cable Technology LLC crew called 911 reporting the breach.
Moments after the gas leak and according to video footage, Mr. Lee of Kaffeinate appeared to be
in discussion with employees of Optic Cable Technology LLC. Mr. Lee was observed fanning
his hands by his nose to suggest the presence of an offensive or foul smell (Investigator’s Note:
The smell was likely the odorant mercaptan, having a rotting cabbage-like smell). After this brief
exchange, Mr. Lee returned to his business.
Figure 2 depicts Mr. Lee approaching the Optic Cable workers about a foul smell at 09:07:25

(All displayed times have a correction factor of -1h: 6mins)
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The first 911 call reporting a smell of gas occurred at approximately 0911 hours in the vicinity of
401 North Duke Street. This call was made by Ms. Watson to the Durham 911 Center from her
cell phone as she drove north on North Duke Street. Ms. Watson stated that while sitting in
traffic between Main and Morgan Street waiting for the light to change, the smell of gas
“engulfed” her car with all the windows up. Ms. Watson further explained that as she began to
drive towards Morgan Street, the smell continued to be prevalent. She did not know the source of
the smell. Based on this 911 Call, DFD E1 was dispatched to 401 North Duke Street for a Gas
Leak/Odor call, Report 19-09571 (Appendix 2).
Figure 3 depicts worker returning to drilling rig after gas line is struck. (0906 hours)

Gas Line Has Been Struck at 09:06:10 (all displayed times have a correction factor of -1h: 6mins)

Ms. Watson encountered a significant amount of released gas that entered her vehicle. It is the
opinion of this investigator that this gas entered her vehicle by the vehicle’s climate control
system. This would explain the description of her vehicle being “engulfed” by the smell of gas.
Ms. Watson did not know the origin of this gas and felt compelled to notify 911 to have someone
verify the odor. The science of human reaction time to sight, sound, touch, smell and taste
stimulus has significant variances. In this situation, Ms. Watson’s reaction time to the smell of
gas engulfing her car, processing the smell, calling 911, and visual recognition of an address,
likely accounts for her traveling to the next block, away from the leak, before fully detecting the
smell. 911 Operator O’Sullivan recorded the following dispatch notes: “[EFD] Caller Statement:
odor of gas ,,,, near the beginning of the school outside area.. female passed it and smelled Chief
Complaint: Gas Leak/Odor outside [04/10/19 09:13:02 OSULLIVAN]” “PER CALLER THE
ODOR WAS AT THE INTERSECTION OF DUKE ST AND ONE BLOCK FROM MAIN ST.
AT THE START OF THE SCHOOL [04/10/19 09:16:42OSULLIVAN]” (Appendix 2.)
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Figure 4 depicts Ms. Watson’s direction of travel.
400 North Duke Street
Durham School of the Arts
115 North
Duke
Gas Leak

E1 arrived on scene at 0917 hours (response time of three minutes and 56 seconds) after dispatch
to the area of 401 North Duke Street. The dispatch address and Computer Aided Dispatch (CAD)
notes directed E1 to go a block north from the actual gas leak site.
It can only be speculated why no additional calls to 911 were made for such a significant leak.
Prior to the explosion, Ms. Watson called at approximately 0911 hours and Mr. Don Smith,
owner of PS Splicing LLC called at approximately 0937 hours. This portion of North Duke
Street is heavily traveled by both vehicle and pedestrian traffic. It is my estimate that more than
one hundred people encountered this leak. Numerous people walked directly over the sidewalk
where the leak originated.
[EFD] Caller Statement: hit gas line Chief Complaint: Gas leak/odor outside [04/10/19 09:38:26
MITCHELLM]-(Appendix 3)

FIREFIGHTER OBSERVATIONS:
Engine 1’s Acting Captain Phillip Faucette’s narrative for 401 North Duke Street as documented
in FIREHOUSE reads as follows:
E-1 was dispatched and responded to 401 N Duke St reference a reported
odor of gas. UOA at the dispatch address E-1 A exited the apparatus and
could not detect the odor of gas. Due to the fact that this address is a large
area campus E-1 requested that communications have whomever called or
someone with knowledge of the location meet E-1 and escort E-1 to where
the smell was detected. Communications advised E-1 that the caller was a
passerby and that they had no further information. E-1 got back on the
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apparatus and pulled from the parking area back onto N Duke St and made
our way north. At some point communications either verbalized our E-1
seen in the dispatch notes on the MCT that the caller had advised that the
odor was detected at the intersection of N Duke and Morgan St. E-1
continued down N Duke St then turned left onto Trinity Ave. E-1 traveled
on Trinity Ave towards Gregson St then turned left again onto Gregson St.
E-1 traveled south on Gregson St to the intersection of Gregson and
Morgan St where we again turned left onto Morgan St. E-1 went east on
Morgan St to the Morgan St and N Duke St intersection. E-1 stopped at
the intersection of N Duke and Morgan St and at no time during the entire
duration of our response did anyone on the apparatus detect any odor of
gas. While stopped at the intersection of Morgan St and N Duke St E-1 A
advised the rest of the crew of a gas service on the north west corner of the
building located on the south east corner of the intersection. This was a
large service feeding the building and it was assumed that a pressure spike
had most likely vented and was responsible for the smell that the passerby
had detected. This was assumed because E-1 has responded to numerous
calls of the same nature that could only be attributed to a venting situation.
Engine 1’s Acting Captain Phillip Faucette’s narrative for 115 North Duke Street as documented
in FIREHOUSE reads as follows:
E-1 was dispatched and responded to 115 Duke St reference a reported gas
leak. UOA E-1 was met by personnel from a horizontal boring company
who advised that they had struck a gas line that was believed to be
supplying 115A Duke St. E-1 advised communications to have PSNC
respond to the address to repair the gas leak. E-1 tasked E-1 D with
stretching our jump line and standing in proper PPE at the ready. E-1 B
charged the hoseline then assisted E-1 A and E-1 C. E-1 C exited the
apparatus with our Altair meter which had been turned on inside the truck
in clean air while en route to the scene. The initial readings outside the
structure were 10% LEL. E-1 cleared L-3 because my initial assessment
was that E-1 personnel and equipment were sufficient to mitigate an
incident with those specific readings. E-1 personnel entered 115A and the
meter readings went up significantly. E-1 personnel advised all persons
inside the address to evacuate immediately and everyone with the
exception of the person who was believed to be the shop owner did so. E1 A had already left the address and did not know that the shop owner had
refused to leave until later in the incident. To the best of my recollection
it was around this time that I requested communications to re dispatch L-3.
E-1 spoke with L-3 and advised that the incident was very serious. E-1 B
and E-1 C exited 115A and began metering the addresses to the right of
115A towards Morgan St and evacuating building occupants as necessary
based off meter reading’s as they went in a counterclockwise direction
around the buildings adjacent to 115A. E-1 A had already exited 115A
and went to the left of the address towards Main St and went inside
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Torreros restaurant where he found only a slight odor of gas. E-1 A
advised the employees of Torreros that he would advise as to whether they
should close the business shortly. While returning to 115A E-1 A saw a
male subject standing in front of the address and immediately advised the
subject that he should not be in that area. The subject seemed agitated and
told E-1 A "this is my shop; you can't make me leave". To the best of my
recollection this exchange occurred multiple times. After it was clear that
the subject was not going to evacuate E-1 A advised communications to
attempt to contact B-1. Communications advised that they could not
access FTAC 1 in order to contact B-1. E-1 A switched over to FTAC 1
and advised B-1 of the situation at hand and also requested that B-1
respond to the scene. B-1 advised E-1 that having DPD respond would be
an appropriate action and that B-1 would be en route to the scene. E-1
switched back to our OPS channel and advised communications to have
DPD respond. I E-1 A believe that it was at about this point in time that I
requested that E-1 B and E-1 C go to Torreros and meter the interior of the
restaurant. The employee from PSNC arrived at about this time also and
E-1 A spoke to him and advised that the leak appeared to be under the
sidewalk just in front of 115A and that there appeared to be a cutoff near
the leak. The PSNC employee advised that he was going to go check to
see. E-1 A turned towards Main St and began walking in that direction
because I had heard and seen a DPD unit responding towards the scene on
Duke St code 3. As E-1 A was walking towards Main St I believe that I
was just past our apparatus location when the explosion occurred. I
immediately assessed the situation to the best of my ability and advised
communications of what had occurred and that we would need at least 2
alarms and that we had multiple persons injured. E-1 A met E-1 D who
was running towards Main St. To the best of my recollection he advised
that he was ok but thought he was bleeding. A lot of what occurred just
after the explosion is not completely clear to me. I remember that I could
see that there was only a small amount of fire initially but that it was in
close proximity to where there was a person trapped in the rubble.
Because of my request for E-1 B to back up the E-1 apparatus, the jump
line was shut down and disconnected for a short time. However, due to
urgency, the apparatus was not moved so that the jump line could be
reconnected and used to provide protection for DFD personnel working to
attempt to remove the person trapped by rubble. I also took the water can
and CO2 extinguisher to the trapped persons location as added protection.
E-1 B was the pump operator from the start of protection and suppression
efforts until our crew left the scene to visit E-1 D in the ER. E-1 B and E1 C assisted with getting injured persons to safe locations. E-1 C also
worked to assist with removing the person trapped. E-1 A worked
establishing an initial water source for E-1 and also hooking E-1 up to L-3
to relay pump for ladder pipe operations. E-1 A also worked to establish a
second water source for E-1 after stretching a 2 ½" handline and learning
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that the truck did not have enough incoming water to support operation of
this line.
All times associated with this report will be amended. Times listed are
incorrect due to dispatch errors.
Additional firefighter observations:

Engine 1’s Acting Driver Skyler McEvoy’s written statement for 115 North Duke Street reads as
follows:
E1 was dispatched to 115 N Duke for a gas leak call. E1 responded to
location. On arrival I stopped short and uphill of the address to coincide
with field operating guide for natural gas that can be found on CODI. I
then placed the truck in pump gear, put on my helmet, got out of the truck,
put out my chock and went through the process of getting the truck ready
to pump. I then pulled the jump line with assistance from E1D and placed
it in line with the truck with the nozzle at the nose of the truck. I then
charged the line and set my relief valve. I then partnered up with E1C to
begin metering and evacuating buildings as needed. We started in
Kaffeinate (115 A N Duke St.) because we believed it would be the
business in the most risk due to location of the leak. I walked in with E1C,
who had the meter, and stated that there was a gas leak and that we needed
everyone to exit the structure. At this time the patrons started packing their
stuff and preparing to leave. I then asked the owner and the barista if there
was anything with an open flame or that was electric that could act as an
ignition source. They said that there was only the waffle maker. I asked
them to turn it off and to exit the structure. The barista then closed the
register and grabbed her tips from the jar. The owner then questioned the
barista: “You are going to leave?” who responded “Yes I get off at 10:30
anyways so I might as well go now.” I then repeated the need for everyone
to exit the structure. The patrons and barista exited the structure, knowing
that I could not forcefully remove the owner I exited the structure with
E1C and informed my Captain that the owner did not want to leave and
then moved to the next business to continue metering and evacuating as
needed. The next building we checked was 115 B. Upon entering the
building we informed the inhabitants that there was a gas leak and that we
needed to meter the structure. The meter was still alarming from
Kaffeinate and so I instructed E1C to reset the meter so we could get a
reading of this business. After resetting the meter E1C went to the rooms
that were closest to Kaffeinate to see if we could detect anything. The
meter did not detect anything in those areas or anywhere else as we exited
the structure. We exited out of the structure on the Gregson St side of the
building into the courtyard. We then made contact with the employees at
Prescient who were outside in the parking lot because they had smelled
gas in the building. We got one of them to let E1C and I into the structure
using their fob so we could meter the structure. They then stated everyone
was out of the structure. We metered at the back bathrooms of the
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structure that were closest to Kaffeinate and got a reading on the meter but
I was not informed of the exact reading. Because everyone was out of the
structure we moved to the next business which was 111 N Duke. The
inhabitants of this address were already in the parking lot. We informed
them there was a gas leak and that we needed to meter the structure. I then
had the curator of the collection let us in the business and then she
returned to the parking lot. We then metered the structure and got a
reading of 7% LEL in the corner by Kaffeinate. We were impressed by the
collection of cars in there and then exited and told the inhabitants that we
had detected gas and to stay out of the structure. Next we went to St.
James and informed them that there was a gas leak and stated that we
needed to meter. We metered the business at the points closest to the
source and did not get a reading. We exited the business and then over the
radio E1A instructed E1C and I to meter Torero’s at the other corner of the
block. We walked into the business and informed them there was a gas
leak and that we needed to meter the structure. We were walking back to
the kitchen, which was closest to the source of the gas leak to meter, and
then the explosion occurred. We then directed the inhabitants of Torero’s
down Main St towards Gregson away from the explosion. I then ran
toward the engine and the explosion knowing that the rest of my crew was
probably injured. I met E1D in the dust cloud caused by the explosion. He
had cuts all over his face and looked dazed; I asked him if he was okay
and he responded he was okay. I walked him to the corner of Main and N
Duke by where L3 was parked. I sat him down and again asked if he was
okay and he said he was. An off-duty firefighter then began assisting E1D.
Another person then walked out of the dust cloud and sat down beside
E1D. This PT was bleeding from superficial cuts to his face. I asked him if
he was okay he said he was fine and was deemed a green tag and there
were other units there so I ran back into the cloud to see if there was
anyone else hurt. I grabbed the rest of my turnout gear and SCBA from the
engine driver side mid-compartment and ran it to the other side of the
truck because there was active fire and the stability of the wall closest to
the E1 driver side did not seem sound. I donned my PPE and then ran to
the pile of debris where one of the severely injured victims was. I grabbed
a large section of metal that had been blown off the structure and
improvised a backboard to drag the patient out. E2C and a Durham PD
officer then helped me place the PT on the “backboard” and drag him to
an ambulance. I then ran back to E1. E1A then told me to back up the
truck. I took the truck out of pump gear and disconnected the jump line.
As soon as I did this L3A requested water to the line to help protect the
firefighters trying to extricate the victim who was trapped. I reconnected
the jump line and began pumping to it and then with the assistance of E5B
gained a water source from the hydrant at the corner of N Duke St and
Main St. L3B who had positioned L3 parallel to E1, then requested water
so they could put into place an elevated master stream. I hooked up supply
hose to E1’s 5” discharge and began nurse feeding L3. A two and a half
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inch line was then requested by command. I assisted E10A and Sq4 in
placing this line and hooking it up. After I charged this line the residual
pressure dropped to 30 PSI. I informed B1 that I would need an additional
water source if any more lines were to be added. E1A assisted with
locating and bringing in another water source from a different hydrant and
the residual pressure was then increased to 50 PSI. Conditions began to
change in 111 N Duke and dark smoke began to come out of the roll up
door beside E1. The front crosslay was then pulled off E1 by E5 and taken
to the door to the left of the roll up door. I then charged it. E5 crew then
went inside the structure to protect E1 and knock down any fire in the
vicinity. Smoke conditions then changed to a less turbulent white smoke
and E5 backed out shortly after. At this time E1A came to the pump panel
and told me that command wanted the crews who were present at the time
of the explosion off the scene to be evaluated. I told him that I was fine
and wanted to keep working. He then replied that we have to go, it is an
order from command. I then told him that I was not leaving until someone
came and relieved me at the pump panel. Shortly after SQ1A came to the
pump panel to take over pump operations. I told her the lines that I had in
play and then met up with the remainder of the E1 crew and drove back to
Station 1 in E12.
Figure 5 depicts Engine One arriving and establishing a hoseline.

(all displayed times have a correction factor of -1h: 6mins)

Engine 1’s Firefighter Darren Wheeler’s Verbal Summation as given on May 17, 2019 follows:
-

Firefighter Wheeler was at Station 1 studying for the relief driver exam. The crew
received a call for a gas leak. CAD notes for the call read “passerby who didn’t stop.”
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-

-

-

Engine 1 went to the area of Durham School of the Arts and nothing was found.
Acting Captain Faucette attempted to obtain more information but there was no more
to be provided. Engine 1 then circled the block around Durham School of the Arts
and came back to Morgan Street. Nothing was found and they then cleared the call.
Engine 1 returned to Station 1 and Firefighter Wheeler began studying again. A
second call came in and an address of 115 North Duke Street was given.
Once in the area of Main Street, the Engine apparatus was directed to 115 North Duke
street by a worker and the gas could be smelled there. (Investigator Note: Worker
referenced was identified as Don Smith of PS Splicing)
Firefighter Patrick O’Reilly bump tested the gas monitor in the cab of the truck.
Firefighter Patrick O’Reilly and Acting Fire Driver Skylar McEvoy entered the coffee
shop.
Firefighter Wheeler taped off Duke Street starting at Main Street.
Firefighter Wheeler briefly entered the coffee shop where the owner was trying to
talk the cashier into staying. Her response was “No, I am leaving.”
Firefighter Wheeler exited the coffee shop and returned back to the charged hose line
on the ground near Engine 1. At this time, Acting Fire Driver McEvoy and Firefighter
O’Reilly were out of his sight. Acting Captain Faucette was in and out of the coffee
shop trying to convince the owner to stay outside.
Acting Captain Faucette then exited the coffee shop and walked past E1. As he was
walking by E1, he transmited on his radio that he needed PD assistance with getting
the owner out.
The building then exploded. Firefighter Wheeler was knocked backwards into Engine
1. He had ringing in his ears and his body felt numb. Firefighter Wheeler then began
to try to assess where and if he was injured.
Firefighter Wheeler made it to the corner of Duke Street and Main Street and was met
by fire personnel who began assessing and treating his injuries.
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Figure 6 depicts Mr. Kong Lee while outside his business after Engine 1’s arrival

(all displayed times have a correction factor of -1h: 6mins)

NATURAL GAS DELIVERY SYSTEM MATERIALS
Through the decades, a variety of materials have been used to make natural gas pipelines. The
selection of materials varies with the date the pipeline was placed in service, the diameter and
pressurization requirements of the pipeline, and the characteristics of the local terrain. Listed
below are the two types present at 115 North Duke Street.
•
•

Plastic Pipe
o The breached line gas line was ¾ inch yellow plastic pipe service line, supplying
a single gas meter in the front of the structure.
Steel Pipe
o The second gas line present was an abandoned steel pipe gas line capped off in
the front of the structure adjacent to the in-service gas meter. PSNC/Dominion
Energy confirmed this system to be out of service.
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FUEL SOURCE
The fuel source for the explosion was determined to be natural gas originating from a jagged
breach in the 3/4-inch plastic underground gas service line. DFD personnel, utilizing an Altair
gas meter, entered the front of Kaffeinate at 115 North Duke Street and conducted measurements
from the front of the Kaffeinate coffee shop to the rear. In the interior of the structure, the E1
crew detected natural gas migrating into the structure and the meter read at 100% LEL. The
probable gas migration path occurred through electrical, structural, and plumbing penetrations
into the building. Evidence of natural gas in the structure was also directly observed by Mr. Lee,
an additional Kaffeinate employee, Prescient staff, DFD personnel, and the cable boring crew.
This fugitive gas was observed by smell and metering prior to the occurrence of the explosion.
This observation and conclusion was confirmed through statements and video surveillance.
The natural gas flowed from the leak in the service line, through the ground, beneath the concrete
and asphalt into the building and surrounding storm drains. The gas accumulated below the
concrete and asphalt ground covering, restricting, and inhibiting vertical dissipation of the gas,
and facilitating lateral travel of the gas toward and into the 115 North Duke Street building,
adjacent buildings, and storm drains.
The “National Fire Protection Association (NFPA) 921 Guide for Fire and Explosion
Investigations” states:
10.9.9.1.1 It is common for fuel gases that have leaked from underground piping
systems to migrate underground (sometimes for great distances), enter structures,
and create flammable atmospheres.
Both lighter-than-air and heavier-than-air fuel gases can migrate through soil;
follow the exterior of underground lines; and seep into sewer lines, underground
electrical or telephone conduits, drain tiles, or even directly through basement
and foundation walls, none of which are as gastight as water or gas lines.
10.9.9.1.2 Such gases also tend to migrate upward, permeating the soil and
dissipating harmlessly into the atmosphere. Whether the path of migration is
lateral or upward is largely a matter of which path provides the least resistance
to the travel of the fugitive gas, the depth at which the leak exists, the depth of any
lateral buried lines that the gas might follow, and the nature of the surface of the
ground.
If the surface of the ground is obstructed by rain, snow, frozen earth, or paving,
the gases may be forced to travel laterally. It is not uncommon for a long-existing
leak to have been dissipating harmlessly into the air until the surface of the
ground changes, such as by the installation of new paving or by heavy rains or
freezing, and then be forced to migrate laterally and enter a structure, fueling a
fire or explosion.

CHEMICAL COMPOSITION
The exact composition of natural gas varies between gas fields. The primary component of
natural gas is methane (CH4), the shortest and lightest hydrocarbon molecule. Natural gas as a
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fossil fuel also contains heavier gaseous hydrocarbons such as ethane (C2H6), propane (C3H8)
and butane (C4H10), as well as sulfur-containing gases in varying amounts. Nitrogen, carbon
dioxide, trace amounts of hydrogen sulfide, water and odorants can also be present in natural gas.
Processed natural gas is tasteless and odorless. However, before natural gas is distributed to endusers, it is odorized by adding small amounts of thiols. Two types of odorants are t-butyl
mercaptan, with a rotting cabbage-like smell, and thiophane, with a rotten-egg-like smell.
Odorants are added to the otherwise colorless and odorless gas, so that leaks can be detected
before a fire or explosion occurs. Processed natural gas is, in itself, harmless to the human
body—however, natural gas is a simple asphyxiate and can displace the oxygen content of the
air, enough where it will not support life.
Natural gas is lighter than air, so it tends to dissipate into the atmosphere. However, when
confined within a structure, natural gas concentrations can reach explosive limits. Such mixtures,
if ignited, result in blasts whose force can destroy buildings. Methane (the primary component of
natural gas) has a lower explosive limit of 5 percent in air and an upper explosive limit of 15
percent. Natural gas maintaining concentrations between 5 percent and 15 percent in the
presence of a competent ignition source, can trigger explosions.

SOURCE OF IGNITION
The source of ignition of the fugitive gas that accumulated in the building at 115 North Duke
Street was not conclusively determined; however, immediately prior to the explosion, Mr. Kong
Lee was alone in the business and his actions cannot be ruled out as a contributing factor to the
ignition source of this fugitive gas.
The “National Fire Protection Association (NFPA) 921 Guide for Fire and Explosion
Investigations” states:
19.5.4 There may be multiple competent ignition sources in the area of origin
with a known first fuel. A cause hypothesis can be developed in the absence of
being able to state specifically which of these competent ignition sources ignited
the known first fuel. Where propane leaks into a cellar, the standing Pilot on
either the water heater or the furnace may have been the ignition source,
however post-fire it may not be possible to definitively determine which of the
two ignited the gas.

Figure 7 depicts ignition source temperature ranges.
Source

Temperature (C)

Temperature (F)

400°-780°

752°-1436°

288°

550.4°

Cigarettes - insulated and smoldering

510°-621°

950°- 1149.8°

Match

600°-800°

1112°- 1472°

Candle flame

600°-1400°

1112°- 2552°

Stove element

>550°

>1022°

Cigarettes - ventilated
Cigarettes - unventilated conditions
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Fluorescent light

60°-80°

140°- 176°

Incandescent light

100°-300°

212°- 572°

Tungsten halogen light

600°-900°

1112°- 1652°

Electrical arcing

to 3750°

to 6782°

Electrical spark

1316°

2400.8°

*Gray Highlighting/Bold fields denote examples of competent ignition sources temperature ranges. Data
compiled from multiple sources.

Upper - lower flammable Limits, Upper – Lower explosive limits & ignition temperature
Gas

UFL %

LFL %

Propane

9.6

2.15

466°

870.8

Butane

8.5

1.9

405°

761°

Natural gas

15

4.7

482°-632°

899.6°- 1169.6°

14.5%-15%(UEL)

482°-632°

899.6°- 1169.6°

Natural gas

3.9% - 4.5%
(LEL)

Ignition Temperature (C) Ignition Temperature (F)

METER CHARACTERISTICS
The meters in use by the Durham Fire Department at the time of this incident were Altair 4x,
RAE Lite, RAE Pro Plus, Sensit Gold G2 and Sensit HXG. All DFD engine companies are
issued the Altair 4x meters. The only company that engaged and utilized its meter prior to the
explosion was Engine 1.
All DFD multi-gas meters consist of an Oxygen, Carbon Monoxide (CO), Hydrogen Sulfide
(H2S), and combustible sensor. Each meter is calibrated to a known quantity of Oxygen, CO,
H2S and combustible gas. The Altair 4x is calibrated to pentane. All meters display a percent of
the Lower Explosive Limit (LEL). Methane and natural gas are used synonymously, but are
actually different compounds because methane is a single compound where natural gas is a
mixture of flammable gases with methane being the main component. The other compounds that
make up natural gas differ in concentration due to the area of origin which can result in different
flammable ranges. It is widely accepted that the average or approximate flammable range of
natural gas is 5% to 15%. The flammable range consists of a lower explosive limit (LEL) and an
upper explosive limit (UEL). This means that between 0% to the LEL, the concentration is too
lean and from the UEL to 100%, the concentration is too rich to cause an explosion. The area
between the LEL and UEL limits is the flammable range where combustion can occur.
0% to 4%

TOO LEAN FOR COMBUSTION

5% to 15%

FLAMMABLE

16% to 100%

TOO RICH FOR COMBUSTION

The other sensor that is relative to flammable gas readings is Oxygen primarily because Oxygen
must be present for combustion to occur. A minimum of 15% Oxygen is needed to facilitate
flaming combustion. Another reason to meter the Oxygen present in the air is to estimate the
total percentage of a gas present in the air based on the displacement of Oxygen. Oxygen makes
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up 20.8% of the atmosphere which is approximately 1/5 of the atmosphere. The volume of a gas
in the atmosphere can be estimated by calculating the displacement of Oxygen in the air (from
20.8%) and multiplying that figure by 5. This is a viable estimation as displacement by a gas is
nonspecific to other gases; all gases are generally displaced at the same concentration.
Example: In responding to a natural gas leak, the Oxygen reading is 19.8%. This is a 1%
drop or displacement. To estimate the volume of a certain gas in the atmosphere, 1 is
multiplied by 5, totaling 5% volume of natural gas. As discussed above, 5% is the lower
explosive limit (LEL) of natural gas. See the calculation below:
20.8% Oxygen in air – 19.8% meter reading = 1% drop in Oxygen
1% drop x 5 = 5% of the total atmosphere displaced

SUMMATION OF FORMAL WITNESS INTERVIEWS
B.J.
Prescient Company
May 6, 2019
- BJ worked in a cubicle beside another employee (S.S.). On the day of the incident,
B.J. smelled gas. Another employee (C.A.) came and asked if either of them could
smell gas, to which they both replied “yes.”
- They made an “informed decision” to evacuate.
- The employees exited towards Gregson Street and took the steps to Morgan Street.
- Once in the area of Morgan Street, B.J. along with the other employees, encountered
a fire crew. The fire crew asked them if everyone was out of the building and they all
replied “yes.” The fire crew then asked if someone could let them inside the building
to check. The crew was allowed in with somone’s card access. They stayed inside
several minutes and then exited.
- S.S. walked away prior to the crew exiting the building.
- B.J. indicated that she walked towards Duke Street & Gregson Street (Investigator’s
Note: These two streets run parallel and do not intersect. The interviewee may have
confused the street names. From the context of this interview, it is the invetsigator’s
opinion that she walked towards Main Street and Gregson Street). C.A. and C.K.
(another employee) walked towards the parking lot near Shooters II (nightclub).
- B.J. was approaching Gregson Street when she looked back at the building and saw
the explosion occur.
- There was one big boom that sounded similar to a large firework and the ground
shook.
J.B.
Prescient Company
May 6, 2019
- J.B. worked for Chevron for 37 years, and stated that he had a lot of training in
chemicals, gas, LEL’s, explosives, etc.
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-

-

-

At 0930 hours, C.A. came into his office and said “I smell gas. We should get out.”
J.B. exited his office and he could smell gas.
J.B. had a 1000 hours conference call scheduled. J.B. began walking through the
parking lot on the Gregson Street side and walked toward Parker & Otis to take his
call. J.B. was able to see the fire engine upon coming out to Duke Street.
A woman poked her head out of Ingram’s and spoke briefly with J.B. about the gas
leak. The woman also said “The facilities manager is behind you. Lets tell him too.”
J.B. told two workers on a bucket truck in the area of St. James Seafood that there
was a gas leak and they should probably clear out.
At approximately 0955 hours, J.B. decided to go home for the day. J.B. reached his
car in the parking lot and drove away at approximately 1000 hours or a minute after.
By 0958 hours J.B. had not encountered any fire, police, or EMS personnel on the
Gregson Street side of the building. At this same time, J.B. texted the person he was
scheduled to have a conference call with, got in his car, and spoke with that
individual via bluetooth.
J.B. was at home when D (HR employee) called him and advised him that the
building had blown up.
The day prior to the explosion, April 9, 2019, J.B. walked directly in front of
Kaffeinate towards Main Street. At 1230 hours, in the area of Kaffeinate, J.B.
noticed two workers digging separate holes in front of Kaffeinate with shovels. The
holes were about two feet deep. J.B. then noticed a truck with three hispanic men
wearing hats and vests, working across the intersection of Duke Street and Morgan
Street headed towards Durham School of the Arts.
J.B. passed back by Kaffeinate around 1430 hours on April 9, 2019 and did not see
the men working in that location.
J.B. stated that “In my opinion, there was NO reason for anyone to get hurt. We had
25 minutes to get out of the buildings. Mr. Lee made a fatal mistake by going back
inside the building.”

R.J.
Witness
May 16, 2019
- R.J. is an interior designer by trade and was leaving a meeting the morning of April
10, 2019. She was travelling north on Duke Street.
- R.J. sat idle at the stoplight and was directly beside Engine 1. She observed a
firefighter (Investigator’s Note: determined to be Firefighter Darren Wheeler)
standing about 6 feet away from her.
- At the time, the gas smell was so heavy that it was “making her sick.”
- R.J. assumed the building that the workers were in front of was a restaurant, but she
wasn’t sure. R.J. observed a male subject wearing brown/khaki pants, brown belt, and
a short sleeved shirt (Investigator’s Note: determined to be Mr. Lee), walk to the front
door and tape a neon green/yellow sign to the inside of the window and he then
turned and walked back out of view inside the building.
- Several seconds later the light changed and she pulled off.
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-

About the time R.J. approached the other side of Morgan St., she heard the explosion.
R.J. looked in her rear view mirror and there was a huge fireball on the sidewalk
directly in front of the window that Mr. Lee had been standing in.

C.A.
Prescient Company
May 6, 2019
- C.A. was working at her desk when she smelled something that she thought was gas,
but passed it off as sewage due to prior issues in the building. C.A. walked upstairs
and smelled the odor virtually everywhere. C.A. checked the bathroom to check for a
sewer issue and could smell nothing.
- C.A. spoke with S.S, B.J. and J.B. and asked if they smelled anything. They all
answered that they did. They all gathered their belongings to evacuate the building.
C.A. then called C.K. to see if she smelled the gas. C.K. initially said “no,” but upon
walking out of her office, she told her “Yes I do and it’s really bad.”
- They exited the office and went out via the Gregson Street side. They spoke with
three men at the corner of Duke Street and Morgan Street that C.A. said sounded like
“good ‘ol southern boys”. C.A. was advised that a gas line had been struck and that
they would be able to go back inside soon. They were also approached by a woman
who was “raising hell” because she was unable to get her coffee.
- C.A. returned to the back of the building with C.K., where they made a decision to
work from home. A fire crew approached them and asked which business they
worked for, to which C.A. replied, “Prescient.” The fire crew then confirmed that
everyone was out and accounted for, to which C.A. replied “yes.” The fire crew
requested to be badged into the building and C.K. let them in. The fire crew spent
anywhere from two to six mintues inside the building.
- C.A. and C.K. decided to head home and as they crossed Morgan Street, the building
blew up.
- C.A. said the explosion sounded like a rapid “boom boom boom” similar to large
scale fireworks.
R.P.
Prescient Company
May 6, 2019
- R.P. was on a phone call with an ad agency. C.K. came in and told him that there was
a “strong gas smell and they should get out”.
- R.P left his office and went outside by way of the Morgan Street door and proceeded
to the area of Morgan Street and Duke Street.
- At 0949 hours, R.P. called the ad agency back and talked for nine minutes.
- R.P. then decided he would make the rest of his calls from his apartment in West
Village.
- R.P. went back in the building at 0958 hours and retrieved his briefcase and he exited
again to head to his apartment.
- R.P. spoke to C.K. and asked her to help him with his phone because he had left his
glasses.
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-

C.K. gave a fire crew access to the building to check for gas. They were inside for a
couple of minutes and upon leaving, R.P. thinks they went into the clinic.
R.P. dialed back in at 1001 hours and was walking along Morgan St. towards the
cross walk at West Village.
R.P. heard and felt the explosion. The windows of West Village blew out
simultaneously. R.P. said the explosion was a loud “boom” similar to a large
firework.
R.P. turned and ran back towards the building. R.P. encountered two females who
were crying and bleeding. R.P. continued to look for C.K. and C.A..
R.P. located C.K. and C.A. in the area of Gregson Street and hugged them. There was
a male casualty who was bleeding from the head lying near the lightpole.

C.K.
Prescient Company
May 6, 2019
- Around 0930 hours, C.K. went outside to retrieve a trash can. While outside, C.K.
noticed a man inside of what she thought was a manhole with only his torso exposed.
- C.K. got a call from C.A. and C.A. asked her if she smelled gas. C.K. replied “No.”
C.K. then walked out of her office and was able to smell the gas. C.A. instructed C.K.
to call D from HR and advise D of the situation.
- D advised C.K. to dial 911. Upon calling 911, C.K. was advised that a fire crew was
already at the location.
- C.K. exited the Gregson Street side and was not able to see any fire apparatus.
- C.K. walked to the intersection of Morgan Street and Duke Street and there she
noticed the fire truck parked up the street “right before Kaffeinate.” There was
already a perimeter set up with fireline tape.
- C.K. then went back into the building and went upstairs to tell C.A. that they needed
to evacuate. Upon doing so, her co-workers got their belongings and exited.
- C.K. spoke with R.P. and advised him of the situation.
- C.K., C.A. and R.P. stayed inside briefly while everyone else was leaving, as they
were expecting a 1000 hours conference call.
- C.K. returned back outside to the Morgan Street/Duke Street corner and spoke with
three “construction workers.” One man was tall, thin and had dark hair. He advised
her that someone had struck a gas line and that they would be able to go back inside
in “three minutes.” While talking to this man, a “milennial” type young woman
approached and she was “raising hell” about not being able to get coffee. One of the
workers leaned back and looked towards Kaffeinate and replied to the young woman
“He’s already put up a sign and they are closed.”
- Fire crews approached C.K. and asked her to badge them into the building so they
could check it. The crew entered the building and returned a few minutes later.
- C.K. and C.A. debated whether or not to leave and just work from home. They
decided to leave and work from home
- C.K. and C.A. then walked in the direction of Gregson Street by way of Morgan
Street.
- C.K. then heard several “pop pop pop pops” to which she thought was gunfire. She
then a felt a “force” or a “wind tunnel” at their backs.
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S.S.
Prescient Company
May 6, 2019
- S.S. was in the process of working on a presentation and all seemed normal. C.A.
came over and asked her and B.J. if either of them could smell gas. They both
responded that they could. C.A. then headed downstairs and S.S. continued to work.
C.A. returned and informed S.S. and B.J. that the smell was worse downstairs and
that they were going to evacuate.
- Upon evacuating the building, S.S. walked to The Residence Inn. Once at The
Residence Inn, she heard an explosion.
- To S.S. a the explosion sounded like a single “big bang”
- S.S. had experienced the “sugar factory” explosion in Savannah, GA and thought to
herself, “Well the building just exploded.”
L.B.
Kaffeinate
May 21, 2019
- L.B. reported to work at approximately 0645-0650 hours and everything was
completely normal until around 0915 hours.
- L.B. had performed her normal daily duties and the general morning “rush” came in
between 0830 hours and 0900 hours.
- Between 0915 hours and 0920 hours, Mr. Lee went outside to talk to the workers
about the noise they were making. L.B. said it sounded like “concrete stuff,” like a
drill in concrete.
- Mr. Lee returned and said that the crew was installing Google Fiber.
- Around 0930 hours, the employes of Kaffeinate started smelling a gas smell that L.B.
said smelled like “gasoline.” She indicated that the strength was a 4 on a scale of 1-10
- Mr. Lee went back outside and talked to the construction crew. Mr. Lee told L.B. that
the construction crew advised him that they had hit a gas line and they had called 911.
- Mr. Lee propped the front door open for a while, then closed it.
- Business continued with the gas smell present.
- At this point, the work crew had moved and was now in front of the shop and had
taped off part of the sidewalk.
- A male patron commented, “That smells like gas.”
- Mr. Lee went back outside to speak to the crew, but L.B. was unsure of what was
said. Mr. Lee returned and went to the back of the shop.
- At 0948 hours (09:48 am per L.B.), L.B. noticed that the fire department was outside.
They were present for two to three minutes before speaking to anyone inside the
coffee shop.
- Fire department personnel then came in and asked “how many people are inside?”
which was six to eight customers plus the employees. The crew then told them that
there was “no emergency, but everyone needs to leave.” This was said to them very
strongly. Not many questions were asked by the patrons.
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-

The fire crew then asked them if the shop had anything that was “ignitable” or a “heat
source” to which they replied that they had a waffle maker. The firefighters then
asked Mr. Lee to unplug it, which he did.
Mr. Lee and L.B. then provided the fire department with information on Prescient and
the clinic and told the fire crew how they could access those businesses.
L.B. then gathered her belongings and clocked out. She told Mr. Lee that she would
wait at the corner until her shift ended which was 1030 hours. When she left, fire
department personnel were still inside talking with Mr. Lee and there may have been
a customer or two left inside, but she was unsure. She stated there was no reluctance
from Mr. Lee or anyone else inside to leave and Mr. Lee did not direct her or anyone
else to stay. At 0951-0952 hours, she was standing at the parking lot entrance on
Morgan Street.
There were workers on the corner of Duke Street and Morgan Street. She spoke to the
workers and was told that it may take 45 minutes and that they were waiting on the
gas company.
It appeared that fire crews were around the back of the building talking to people
from Prescient who were coming outside. She noticed a firefighter going inside the
clinic building and employees coming out.
L.B. then heard the explosion some minutes later and it sounded more like a
“pooofffff” and not necessarily a “bang” or a “boom.”

H.H.
Optic Cable Technology Inc.
May 8, 2019
(H.H’s lawyer was present during the interview)
- H.H. is the owner of Optic Cable Technology Inc., located at 5807 Wrenwood Court,
Durham, NC. The company has been in business for approximately two years.
- Optic Cable Technology LLC employs 12-13 people.
- On the day of the incident, the following employees were on location: C.V.
(Operator), W.L. (Locator) & E.S.(Helper). E.R. (Supervisor & Father of H.H.) was
present after the gas line was struck.
- Crown Castle was the primary contractor for the project. Tower Engineering/Utilities
was contracted by Crown Castle. Tower Engineering/Utilities then contracted PS
Splicing, who then contracted with Optic Cable Technology LLC.
- The piece of machinery being used to bore was a 2006 Ditch Witch JT2020 which
was being purhased by Optic Cable Technology LLC from PS Splicing LLC for
$60,000.00.
- Crews from Optic Cable Technology LLC were on site the day before, from 07301600 hours, spotting and checking depths in the area.
- Work started in the area of Duke Street and Main Street. at approximately 0730 hours
on April 10, 2019.
- H.H. was at another jobsite in Wilmington when Cesar called at 0920 hours to tell
him they had hit a gas line.
- H.H. then called his father/supervisor E.R. to let him know. E.R. indicated to H.H.
that he would call Don Smith (PS Splicing LLC).
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-

The next phone call H.H. received was from E.S. who told him there had been an
explosion.

BUILDING CONSTRUCTION
The primary affected structure on 115 North Duke Street was a 2-story, adjoined building with
primarily brick walls, hollow core clay tile floors (Figure 8), mixed wood-framed and steelframed, drywall sheathed interior walls. The roof assembly consisted of open-web steel bar joists
supported on steel beams and brick columns. The second floor above Kaffeinate was poured
concrete on corrugated steel, supported by open-web steel bar joists supported on steel beams
and columns, built sometime in 1920 (Durham County tax records). The original use of this
building was an automotive dealership (Figure 9). The combined square footage of both adjoined
buildings is 20,872 sq. ft. (Durham County tax records). The two buildings on this curtilage had
been blended together through doors and cased openings. Kaffeinate occupied approximately
1,500 sq. ft. of the structure addressed as 115 North Duke Street. Prescient (115A North Duke
Street) occupied the rear and upstairs portion directly above Kaffeinate and portions of the
connected building. The first floor of the adjacent building 115 North Duke Street, Suite 1-B in
Durham, NC (on the corner of Morgan and Duke Streets) was occupied by Main Street Clinical
Associates (MSCA). The main entrance to this business was off of the courtyard behind the
building.
Figure 8 depicts the type of clay tile sub-floor in 115 North Duke Street
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Figure 9 depicts the original use of 115 North Duke Street as a Studibaker delearship

The front of the building (Kaffeinate) faced North Duke Street and was denoted the “Alpha (A)side.” All reference to orientation of direction is clockwise from that cardinal point (Figure 10).
It should be noted that this building had additional tenant space that utilized the rear and second
floor of the primary structure and in the adjoined building through cased openings. Prescient and
Main Street Clinical Associates was addressed as 115 (A and 1-B, respectively) North Duke
Street, but the main entrance of both of their spaces was considered to be on the “Charlie (C)
Side” of the structure in the rear court yard. Occupied exterior dimensions did not form a
complete rectangle, but closely resembled an “L” shape. This area, if present, would not have
any significant effect on the findings of this investigation and was not explored.
Those estimated dimensions were as follows in Figure 10:
• A-side (east), approximately 130’
• B-side (South), approximately 115’
• C-side (West Prescient), approximately 65’
• D-side (North Prescient), approximately 62’
• C-side (West MSCA), approximately 75’
• D-side (North MSCA), approximately 50’
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Figure 10 denotes 115 North Duke Street orientation

On the “Bravo” (B-1) side of 115 North Duke was 111 North Duke Street. This structure was
primarily brick walls, concrete floor, tile floors, mixed wood-framed and steel-framed, and
drywall sheathed interior walls. The roof assembly consisted of open-web bowstring steel bar
joists, supported on steel beams and brick columns. This structure was built circa 1949-1960.
The roof was wooden plank, built upon bowstring steel trusses, with the ridgeline running in an
east-west orientation, covered in composite rolled roofing material. Two large garage-type metal
roll-up doors were situated on the ground floor midline on the front and rear (east–west) of the
structure, approximately 20’ in width. Beside each roll-up door (positioned on the left side-Duke
Street and right side-Gregson Street) was a single egress door that functioned as the entrance to
the warehouse.

ELECTRICAL SERVICE
On April 10, 2019, DFD investigators performed an examination in conjunction with NCSBI.
The summary follows:
Fixed Electrical Components Supplying the Structure:
Electrical service to the building was provided via an overhead service drop from a direct
transformer located on the Alpha side of the structure. This transformer was located in
the right-of-way near the building dividing walls of 111 and 115 North Duke Street.
From the pole, conductors supplied a main electric service panel, protected by a 400-amp
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breaker inside Kaffeinate. This service panel was positioned on the wall, just left of the
entry door
Figure 11 depicts the location of the electrical panel in Kaffeinate

ELECTRICAL PANEL

The following are observations of the aforementioned electrical service:
• The events that ignited the explosive gas mixture could not be conclusively
contributed to an electrical event in this panel.
• This electrical system was not Class 1, Division 1 or Division 2 (explosion proof
wiring).
• The visual examination of the entire panel configuration did not reveal obvious
modifications to the electrical systems.
• It is possible the electrical system in Kaffeinate was operable prior to the explosion
with no known defect or failure. This opinion is based on the business operating in its
normal condition and statements of an employee to firefighters and investigators.
Interior Fixed Electrical Systems of Building of Origin:
In the building of origin located at 115 North Duke Street, electrical conduit containing insulated
conductors and outlets were noted.
As part of the scene examination, efforts were made to examine the conductors from the conduit.
This effort presented great challenges due to safety concerns and the use of heavy equipment. Of
the components examined, there was no evidence of arc-melting on the conductors.
Non-Fixed Interior Electrical Systems / Components within Building of Origin:
Kaffeinate had several portable electrical appliances and some fixed appliances within its space.
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Identified portable and fixed electrical appliances were removed and examined. These items
included the following:
•
•
•
•
•

An open top drink cooler
Waffle irons
Coffee machine
Microwave
Point of sale cash register

INTERIOR CONDITIONS PRIOR TO FIRE
Ground Floor:
The main entrance to Kaffeinate was a single glass door located at the Alpha Side near the
Alpha, Bravo (A-B) corner of the building. This shop occupied an estimated 1,500 square feet
with a glass store front. The interior configuration consisted of a service area of approximately
400 square feet located on the Bravo side (B-side) interior wall. This area had a Turbo air open
display merchandiser refrigerator, waffle irons, microwave, dishwashers, point of sale cash
register, and coffee brewing appliance. The rear had a small prep/storage area and bathroom
adjacent to it. The seating area had numerous tables and chairs of various sizes and
configurations located towards the midline and Delta side (D-Side) of the shop.
Figure 12 denotes interior configuration of Kaffeinate

There was a staircase and entry door located along the east wall at the front of the structure’s “A”
Side. These stairs entered the area of 115A North Duke Street, that was occupied by Prescient.
These stairs were functional prior to the explosion and were noted to be used by C.K. Key of
Prescient Company on the morning of the explosion. Prescient occupied a combined space

Incident No. 19-1909574 Investigative Report

32 | P a g e

115 North Duke Street

greater than 10,000 square feet in the two adjoined buildings. All observed systems and services
were noted to have been in working order prior to the explosion.
Figure 13 denotes stairwell entrance to Prescient

EXTERIOR SCENE EXAMINATION
A systematic approach was used throughout this process. Examination proceeded from the
outside of the building to the inside and from areas having the least amount of damage to areas
having heavier damage. There was an emphasis placed on recognition, identification and analysis
of fire intensity and movement patterns in accordance with “NFPA 921 Guide to Fire and
Explosion Investigations.”
The exterior scene examination was conducted in a clockwise manner, starting at the front of the
building that faced North Duke Street, denoted the Alpha side (East).
Alpha/A-side of Structure/Front (East)
The front of the structure faced North Duke Street. The storefront of Kaffeinate was reduced to
rubble with a gas fed fire. The two story exterior walls of 115-B North Duke St. remained intact
with windows present, but no intact glass was present on either level. The exterior on the Bravo
side had a collapse of its adjoining wall and connecting roof beam to 115 North Duke Street.
Bravo/B-side Exposure Building
111 North Duke Street was examined. This is the adjoining structure on the Bravo side of the
building of origin. Partial collapse and fire damage to this building occurred in an area at its
northeast (Alpha/Bravo) corner. This damage matched the blast force between the two buildings.
This damage caused the bowstring roof beams to collapse.
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Additional buildings sustained damage from the blast force, but did not have any direct fire
damage. These buildings will be noted, but no origin and cause examination was warranted for
these spaces.

INTERIOR SCENE EXAMINATION
Overview:
The fire in the building of origin was extinguished by firefighters after a prolonged period of gas
fed free-burning. During the fire, the roof was largely consumed. Parts of the roof that were not
consumed were either knocked down into the structure by large quantities of water during the
fire attack or they collapsed under their own weight. Fire and explosion damage throughout the
building was extensive.
Comparative analysis of fire damage to the interior of the structure showed a greater degree of
destruction to materials at the east (Alpha) end of the building. Based on fire patterns, fire
damage, various media sources and witness statements, an area of origin was identified in the
east (Alpha) area of the building known as Kaffeinate. Access to the east (Alpha) area of the
building for investigators was only possible with the removal of debris by heavy equipment.
Examination:
During every operational period from April 10, 2019 (this date’s operational period started at the
time of the incident) through April 12, 2019 (0700-1900 hours), Durham Fire Department Fire
Investigators, NC State Bureau of Investigation, Durham County Fire Marshals’ Office, and
Alcohol, Tobacco, Firearms and Explosives Fire Investigators met to discuss how the scene was
to be processed. The priority of victim recovery while simultaneously maintaining evidence for
the origin and cause examination was considered and taken into account.
The Following Plan was Developed:
After all emergency mitigation efforts were completed, a briefing was conducted for the purpose
of transitioning to the investigation phase of the operation. This investigator had a face-to-face
conversation with Chief Officers and stated objectives for the operation. The main objective
began with complete documentation of the scene by various media platforms, e.g. digital
photographs, drone footage and the like. Each element of this was disseminated to assisting
members of the aforementioned investigative team. The next stated objective was identification
and removal of the deceased victim (presumed) Mr. Lee. This objective was stated face-to-face
with Durham Fire Department Division Chief Dan Cremeans. Personnel were allocated and
equipment assembled to remove Fatality 1 from entrapment. The Durham Police Department
identified the body and maintained chain of custody as it was removed, tagged and bagged for
transport. The body was photographed and documented prior to transport to the State Medical
Examiner’s Office.
During the first operational period of this explosion, it was determined that there was a presumed
presence of asbestos associated with this explosion. On April 11, 2019, members from North
Carolina Department of Health and Human Services performed testing and recommended full
protection. This protection consisted of Tyvek type suits and respiratory protection. This level of
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protection required crews to operate in four-person teams working in one-hour intervals. Crew
members were briefed of objectives and safety requirements and a safety officer was assigned to
the Investigation Division.
The investigation plan required crew members to work in close proximity with excavators and
loaders to move debris. The following operators from City of Durham Publics Works
Department were assigned to operate equipment:
Cary Brodie
Mark Ferrell
George Hunt
Willie Jiles
The first operational period was to assist in moving debris to enable search dogs to access areas
with collapsed roof sections. The excavation site was divided into three sections (Figure 14).
These sections were labeled in a reverse order of (C, B, A). The purpose of this order was to
identify debris as it was removed from the structure and placed in separate piles. This practice
was continued for the duration of the excavation. At the completion of search efforts, the
direction of the excavation changed.
Figure 14 denotes debris examination areas

The next investigation operational period started with briefings. All investigators were briefed on
operational objectives. PSNC/Dominion energy representatives requested that investigators from
Engineering Systems, Inc. (ESI) assist in locating and retrieving two items of evidential value to
PSNC/Dominion energy: (1) the natural gas meter and (2) a hand held gas monitor used by the
PSNC worker, Mr. Jay Rambeaut. This objective was agreed upon and the operation started with
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a safety briefing for ESI employees. Three members of ESI were allowed to accompany
investigation members for the purpose of retrieving aforementioned items.
A DFD drone was utilized to conduct overhead surveillance of the site. This assisted this
investigator in determining areas requiring a detailed examination from least burned to most
burned. Figure 14 (above) reveals area “C” having a large amount of burn in comparison to area
“A”. Shortly after the initial response, this was noted to be an area with a gas fed fire. This gave
indication for a migration path of gas into the structure. The listed equipment operators were
briefed on the investigational objectives. This objective continued for the duration of the
excavation.

ANALYSIS OF FIRE/ EXPLOSION PATTERNS/ INDICATORS
Within the structure, blast and fire patterns were examined and evaluated with respect to the
characteristics of the materials involved. Each pattern was then evaluated in context and in
relation to all of the patterns observed and the mechanisms of energy transfer that led to the
formation of these patterns. The conclusion regarding origin is that the explosion originated at
the east (Alpha) area of the first floor at 115 North Duke Street and the fire progressed
throughout the building growing in size and intensity.
Figure 15 denotes the explosion site moments after blast
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The following indicators, as referenced in “2017 NFPA 921,” which were documented with
photographs and 3-D scans, are among those that support the findings in this report.
NFPA 921 references two major types of explosions, “Mechanical Explosions and Chemical
Explosions.” These two types differ by the source or mechanism by which the blast overpressure
is produced. The blast at 115 North Duke Street has been categorized as a Chemical explosion.
23.2.3.1 In chemical explosions, the generation of overpressure is the result of
exothermic reactions wherein the fundamental chemical nature of the fuel is changed.
Chemical reactions of the type involved in an explosion usually propagate in a reaction
front away from the point of initiation.
Natural gas in it most basic terms is an identified chemical with flammable properties, and this was the
first known fuel in the structure of Kaffeinate.

23.2.3.1.1 Combustion explosion. The most common of the chemical explosions
are those caused by the burning of combustable hydrocarbon fuels. These are
combustion explosions and are frequently characterized by the presence of a fuel
with air as an oxidizer. A combustion explosion may also involve dust. In
combustion explosions, overpressures are caused by the rapid volume production
of heated combustion products as the fuel burns
Combustion explosions are classified as either deflagrations or detonations, depending on the
velocity of the flame front propagration through the fuel air mixture. Deflagration is ordinary
slow combustion (subsonic) and is propagated by heat transfer. Detonation is combustion that is
propagated by a strong shock wave. A detonation is extremely fast (supersonic) and
consequently violent.
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Under certain conditions, a subsonic flame may accelerate to supersonic speed, transitioning
from deflagration to detonation. Not fully understood is the exact mechanism, and while existing
theories are able to explain and model both deflagrations and detonations, there is no theory at
present, which can predict the transition phenomenon.
The shock wave effects of this explosion were wide spread. The damage to surrounding
buildings, witness accounts and video footage confirmed the impact of the shock wave. NC
Mutual Life Insurance Company reported shattered glass associated to the explosion. This
building was located two tenths of a mile from the center of the blast. In explosions of structures
where the rate of pressure rise is very rapid and is faster than the structure can respond to it, there
will be more shattering of the confining vessel or container and debris will be thrown great
distances, as the venting effects are not allowed sufficient time to develop. This is characteristic
of high-order damage.
23.3.2 High-order damage. High-order damage is characterized by
shattering of the structure, producing small, pulverized debris. Walls,
roofs, and structural members are splintered or shattered, with the
building completely demolished. Debris is thrown great distances,
possibly hundreds of feet. High order damage is the result of rapid rates of
pressure rise.
1. The sequential pattern analysis of the explosion effects and fire patterns, including char
analysis, heat and flame effects analysis, and the movement and intensity patterns, indicate
the detonation originated in Kaffeinate on the first floor of 115 North Duke Street. In
explosion flame propagation, the fuel (natural gas in this example) encounters an ignition
source, burning velocity acts in the same direction of flow as unburnt gases. A thin reaction
zone/flame front travels through the unburnt gas-air mixture (Figure17). A large fire ball was
associated with this explosion. This fireball is attributed to a buoyancy driven force resulting
from a combusting vapor cloud. When a fire develops in a compartment, the products of
combustion (i.e. heat, soot) begin to influence the materials within the compartment.
Consequently, the lining materials for the walls, ceiling, and floor, as well as the various
contents within the compartment, are damaged by their exposure to the products of
combustion. The variety of damage to these objects is collectively known as fire effects.
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Figure 17 depicts propagation of an explosion flame

“2017 NFPA 921” defines fire effects as “the observable or measurable changes in or on a
material as a result of exposure to the fire.” The degree to which materials are influenced by
the developing fire will be a function of the material characteristics, intensity of the products
of combustion, and the duration of exposure.
As illustrated in Figures 15 and 16, the initial blast force was concentrated at or around
Kaffeinate. Two areas had gas fed fires; one localized around the gas meter on the Alpha side
the second was near the Bravo side approximately 30 feet in the rubble pile under the
collapsed roof. The fire then grew in intensity and spread to collapsed structural members.
This fire could not be easily extinguished because access to the seat of the fire was concealed
and gas fed. This allowed lateral spread and notable fire effects to the remainder of the
structure. The fugitive gas flowing to this fire was eliminated by PSNC/Dominion Energy at
approximately 1110 hours (Appendix 1, line 13a).
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The noted fire effects indicated a possible migration path of the fugitive gas in the structure
and were examined. Investigators identified a concentrated burn area approximately 30 feet
in the rubble on the Bravo wall. This area was marked and photographed by aerial drone
photography (Figure 18). This area was considered a possible fugitive gas migration area.
Figure 18 denotes a possible migration path of the fugitive gas

2. A possible gas migration area was located approximately 30 feet along the Bravo wall. It is
acknowledged that gas migrated underground and permeated 115 North Duke Street creating
an explosive fuel air mixture. The structure’s building elements created a moisture tight
ensemble, but not vapor tight. There were numerous building components that could allow
the fugitive gas to permeate this space.
Investigators observed an intense area of burn approximately 30 feet in the rubble along the
Bravo wall in section “C” west of Duke Street (Figure 14). This area was identified as a
utensil wash area, based on prints (Appendix 5). Investigators conducted a guided excavation
of this site to the tile floor. This area was excavated with an excavator having a bucket and
thumb attachment, which allowed items to be picked rather than pulled. The area revealed
items consistent with a utensil wash room. Stainless steel sinks and tables were discovered as
well as various stored items. One noted item was a portable propane tank. The tank had
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damage and appeared that it was not in use. The tank was removed and placed adjacent to
710 West Main Street. Investigators continued to examine this area and revealed a
sump/grease trap basin in the floor with no lid. This sump was plastic, blue in color and
approximately 20 inches in circumference. Upon this discovery, investigators suspended the
use of the excavator and continued removing debris by hand. A sump cover made of
aluminum diamond tread plate was located approximately 3 feet east of the sump. Five
attachment screws and anchors were still attached to the cover. The lid was concaved in a
manner consistent with force being applied from the bottom of the lid. The force exerted on
this lid had pushed all anchors out of the sump and retained them in the lid. The contents of
the sump could not be examined at the time of its discovery. This investigator requested to
examine the sump at a later time to confirm the hypothesis of a migration path for the
fugitive gas in the structure. This investigator is aware of “Expectation Bias and
Conformation Bias” as noted in Section 4.3.39 and 4.3.10 of “NFPA 921 Guide for Fire and
Explosion Investigations,” but could not continue to examine this sump. It was this
investigator’s request to conduct a smoke test of this sump to see a possible migration path
for the fugitive gas. Fire Marshal Jody Morton solicited the opinion of an expert engineer
from ATF and gave the following feedback:
ATF Agent Edmunds contacted Interim Deputy Fire Marshal Gullie and I
back this morning at 0925 hours after talking with an expert engineer at
the ATF Lab. The engineer advised that we should not conduct a smoke
test for the following reasons:
1) You cannot replicate the conditions prior to the explosion
2)
A natural gas line has much more pressure than the smoke machine
and therefore you cannot simulate the same pressure and type of gas at
the time of the incident
3)
The engineer advised that conducting this type of test is a huge
liability and would open up the city to additional scrutiny in regards to
this case
4)
NFPA-921 only requires you as the lead investigator to document
that you cannot conduct testing because you cannot replicate the
conditions at the time of the incident
5)
The expert engineer from the ATF further stated that he worked a
similar case 2 years ago and he would advise us to keep the fire
investigation report vague and avoid in depth opinionated details
This expert opinion provided the necessary documentation to render this sump as a “possible”
migration path for the fugitive gas. As stated in “NFPA 921 Guide for Fire and Explosion
Investigations:”
4.5 Level of Certainty. The level of certainty describes how strongly
someone holds an opinion (conclusion). Someone may hold any opinion to
a higher or lower level of certainty. That level is determined by assessing
the investigator’s confidence in the data, in the analysis of that data, and
testing of hypotheses formed. That level of certainty may determine the
practical application of the opinion, especially in legal proceedings.
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4.5.1 The investigator should know the level of certainty that is required
for providing expert opinions. Two levels of certainty commonly used are
probable and possible:
(1) Probable. This level of certainty corresponds to being more likely true
than not. At this level of certainty, the likelihood of the hypothesis being
true is greater than 50 percent.
(2) Possible. At this level of certainty, the hypothesis can be demonstrated
to be feasible but cannot be declared probable. If two or more hypotheses
are equally likely, then the level of certainty must be “possible.”
A migration path of this fugitive gas was determined to be the front door of Kaffeinate. This was
corroborated by witness L.B. Batista, an employee of Kaffeinate, who stated that Mr. Lee
propped the front door open. The amount of gas migrating through this door cannot be measured
or tested. This door cannot be determined as a sole migration path and will be listed as a
“possible” migration path.

EXAMINATION OF POTENTIAL IGNITION SOURCES
Candles/Incense: The use of candles and incense was examined as a possible heat source. No
remains of candles or incense were found in the areas in general or in the area of origin. Due to
the degree of destruction in the area of origin, the use of candles and/or incense cannot be
eliminated.
Smoking Materials: The use of smoking materials was considered as a possible heat source of
the explosion. Mr. Lee was identified smoking outside on North Duke Street during the gas leak.
It is noted that Mr. Lee had smoking materials in his possession. A red cigarette butt can was
located within the area of origin. This was located at the entrance of Prescient on North Duke
Street. No occupants were identified smoking or using smoking materials in the area of origin
before the explosion. No remains of smoking materials were found during the scene
investigation. Due to the degree of destruction in the area of origin, smoking materials cannot be
eliminated.
Natural Gas Systems: According to Dominion Energy, 115 North Duke Street had two duct
furnaces. These furnaces could not be examined but were visualized in the debris piles. The
location and working condition of these appliances could not be confirmed, but both were
considered to be rooftop units based on the remaining structural elements.
Propane Systems: A portable propane tank was observed on the first floor, but it was not within
the area of origin. No portions or components of a propane system were found within the area of
origin. Propane systems and appliances can be eliminated as a potential heat source.
Intentionally Introduced Heat Source: Criminal activity was considered as a possible cause of
the ignition, but the scene investigation did not reveal any indications of an intentional ignition
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source. Interviews did not reveal any motives for an intentionally set fire. First floor occupants
near the area of origin prior to the discovery of the explosion reported that there were no
unauthorized persons in that area; however, the introduction of an open flame, either
intentionally or carelessly, cannot be eliminated.
Electrical Systems: Throughout the structure, the electrical system was presumed to be in
working condition. This is based on historical pictures and witness statements. Numerous
identified electrical appliances were noted in operation on April 10, 2019. These items were
normal for this type of business and posed no abnormal risk. It should be noted that the entire
electrical system and associated appliances were not designed to operate in a flammable gas
environment. It is well known that electrical appliances, wiring and fixtures, designed to operate
in explosive environments are designed to be intrinsically safe and wiring must be Class1Division 1 or Class 1-Division 2. None of the electrical system or components in this space met
these design specifications. Due to the nature of the electrical supply within the building and
electrical appliances, a fault or failure of these items cannot be eliminated.

EVIDENCE
Digital photographs, 3-D scans, and drone video, were taken by Investigators from the Durham
Fire Department, Durham Police Department, Bureau of Alcohol, Tobacco, Firearms and
Explosives, North Carolina State Bureau of Investigation, and evidence technicians of the
Durham Police Department.
Two items of physical evidence were collected; (1) a PSNC ball cap and (2) a North Carolina
vehicle registration plate. These items were located on the second floor of the Duke Research
building, east of the building of origin. These items were approximately 200 feet from their
presumed location of origin. DFD Investigator Brandon Link secured these items until they could
be collected by Durham PD Forensics.
The following narrative excerpt was provided by Investigator Brandon Link:
I was approached by the Major from Duke University Police who advised
me that I may want to come to the second floor of 710 W. Main Street
(Duke University leases this building for research purposes) and take a
look at something. I asked Agent Bode of the SBI to accompany me in
case what we were looking at needed to be photographed. Once we were
on the second floor, the Major from Duke PD pointed out that there was a
PSNC ball hat inside a cubicle space. Given that one of the severely
injured victims was in fact, a PSNC employee and that huge implications
existed due to the nature of the event, I decided to have Agent Bode
photograph the hat and I collected it. The item was placed inside a paper
bag and sealed. While looking around, a deformed license plate was also
found. The license plate from the PSNC truck was missing and the
assumption was made that this could be from the PSNC truck as well.
Again, Agent Bode photographed the license plate and I collected that as
well. The plate was placed inside a clear plastic bag and sealed. Once we
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completed evidence collection in the 710 building, I made contact with a
Durham PD officer who was on scene. The officer called his supervisor
and was instructed to take custody of the evidence from me until a
forensic investigator arrived. Upon arrival, the forensic investigator took
custody of it. Once the evidence was turned over to Durham PD, I
returned back to the scene.
Digital evidence was collected in the form of video surveillance from 111 North Duke Street and
Carolina Livery. This evidence was obtained and provided through verbal consent of its owners.
This digital material was provided on two Scan Disk thumb drives. This has remained in the
custody of Durham Fire Department and has been maintained in its original state.
Additional open source digital imagery from; Snap Chat, Facebook, Yelp, Google, and Yahoo
were utilized in various methods.

FATALITIES:
There were 2 fatalities associated with this fire. The victims’ legal names are listed below.
Fatality 1 (as provided by Medical Examiner)
Name:
Kong Lee
2976 Tillinghast Trl.
Raleigh, NC
Probable cause of death “multiple blunt force injuries”

Fatality 2 (as provided by PSNC/Dominion Energy)
Name:
Jay Gordon Rambeaut
DOB: May 17, 1967
Work Address: 1315 Old Oxford Rd, Durham, NC.
Job Title: Locator First Responder 1 Durham Construction and Maintenance Department
A complete autopsy report (Appendix 6) was provided for Mr. Kong Lee. The autopsy was
conducted by Medical Examiner Mark Oniffrey of North Carolina Department of Health and
Human Services Office of the Chief Medical Examiner. Case Number 19-3846.

KNOWN INJURED
Information provided by Duke Health System and Durham County EMS

GENDER
Female

AGE
48
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Female
Male
Male
Male
Female
Female
Female
Male
Male
Male
Male
Female
Male
Female
Female
Female
Male
Male
Female
Male
Female
Male
Male

61
48
35
25
12
42
44
30
27
36
39
30
45
46
26
47
28
65
23
38
47
45
24

CAUSE DETERMINATION
“NFPA 921” defines the cause of a fire or an explosion as:
3.3.26 Cause the circumstances, conditions, or agencies that brought
about or resulted in the fire or explosion incident, damage to property
resulting from the fire or explosion incident, or bodily injury or loss of life
resulting from the fire or explosion incident.
For an explosion to occur, four elements must be present:
1. Fuel, (e.g. a combustible dust, flammable gases or vapor)
2. An ignition source
3. An oxidizing agent, which in most occurrences is the oxygen in the air
4. Confinement, which results in pressure buildup during the incipient explosion.
It is confirmed in this investigation that all four of these elements came together to form the
combustion explosion causing high-order damage to 115 North Duke street and surrounding
structures.
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Fuel: The first known fuel was fugitive natural gas from a ¾-inch service line breached by Optic
Cable Technology LLC. This gas was metered and had reached 100% of its LEL.
Oxidizing Agent: The known oxidizing agent, oxygen, was found in the air; this level was
metered at 19.7%.
Confinement: Natural gas having a vapor density of 0.7-0.9kg/m3 indicates that it is lighter than
air and will dissipate if not confined. The fugitive gas in this incident was confined to 115 N
Duke Street.
Ignition Source: All these aforementioned elements then found a competent ignition source in
the confinement of Kaffeinate. As noted, natural gas has a very low ignition energy requirement
and subsequently can be ignited from most normally present ignition sources located within
occupied structures. (Figure 7).
It is well understood that part of a causation determination includes an ignition sequence
analysis. It is outlined that all potential ignition sources in the area of origin be determined if
they are competent. This investigation identified competent ignition sources in the area of origin
however; this list is not conclusive, but inferred based on physical characteristics of this
explosion. The acts or omissions that allowed these elements to come together to form a fugitive
gas leak, confinement of said gas, and subsequent explosion have been concluded. Mr. Lee was
the last person in the area of origin moments before the explosion. This investigation could not
conclusively determine his actions as a contributor to the ignition sequence; however, the
ignition source can be inferred as stated in “NFPA 921” section 19.4.4.3 section A.

CONCLUSION
Natural gas has a very low ignition energy requirement and subsequently can be ignited from
most normally present ignition sources located within buildings (Figure 7). If there is an
explosive concentration of fugitive natural gas in a building, it is very difficult to avoid contact
with normally present ignition sources. In this incident, it is known that the fugitive natural gas
had reached 100% of its Lower Explosive Limit (LEL). Subsequently, the potential for this
disastrous explosion was substantial.
On April 10, 2019, Optic Cable Technology LLC was conducting a permitted horizontal boring
operation in the area of 111 North Duke Street. At 0745 hours, a single crew member arrived
with a white Ford F450, pulling a trailer. A 2006 Ditch Witch JT2020 was on the trailer. At
0755 hours, a three-member crew from Optic Cable Technology LLC removed the Ditch Witch
JT2020 from the trailer and began setting up to start the boring. Crew members conducted
several tasks prior to beginning the boring operation. At 0850 hours, the boring operation started
with an operator on the Ditch Witch. A second crew member used a hand held tracking device
and a third member was hand digging at the drill head. At 0856 hours, the tracker operator had
progressed approximately 50 feet with the tracking device. It is assumed that this is the location
of the bit. According to video footage, at 0858 hours, it was noted the the worker gave a hand
motion to the operator; this is assumed as a guidance indicator.
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At approximately 0906 hours, the gas line was struck and boring was stopped. The two workers
returned to the Ditch Witch moments after the line strike. At approximately 0907 hours, Mr. Lee
was at the Ditch Witch speaking with workers about the gas leak; this was based on his gestures
of a smell and pointing towards his shop (Kaffeinate). The first call for service occurred at
approximately 0911 hours and was stated as originating from 401 North Duke Street. This call
was made by Yolanda Watson as she drove north on North Duke Street. Ms. Watson explained
that while sitting in traffic between Main and Morgan Street, waiting for the light to change, the
smell of gas “engulfed” her car with all the windows up. Ms. Watson further explained that as
she began to drive towards Morgan Street, the smell continued to be prevalent and she did not
know the source of the smell. At this time, Ms. Watson called the Durham 911Center from her
cell phone to report the smell. Based on this 911 call, DFD E1 was dispatched to 401 North Duke
Street for a Gas Leak/Odor call, Report # 19-09571.
At approximately 0918 hours, an additional employee, Enrique Reyes, of Optic Cable
Technology, LLC, arrived on the scene. Shortly after his arrival, crew members placed additional
cones and signs around the leak site. At approximately 0937 hours, Don Smith, owner of PS
Splicing LLC, was on North Duke street and reported to have called 811 and 911 to report the
gas leak. (Appendix 3) - Gas Leak/Odor call, Report # 19-09574.
At approximately 0940 hours, DFD E1 arrived to the reported gas leak in the area of 115 North
Duke Street (known as Kaffeinate). E1’s crew encountered Don Smith (owner of PS Splicing,
LLC) at the intersection of North Duke Street and Main Street. Mr. Smith directed the crew to
the leak location. E1 was positioned on North Duke Street and began assessment, monitoring,
and evacuation of occupants from affected structures. Firefighters entered Kaffeinate shortly
after arrival on scene to meter and evacuate this business. The metered conditions in the coffee
shop read 100% of LEL. It was reported that crew members faced resistance from Mr. Lee to
exit the building as customers and staff evacuated. Crew members radioed this information to
their captain and proceeded to the next occupancy. This gas was documented to have flowed
from approximately 0906-1006 hours before the explosion, and continued to flow until 1110
hours, when it was then shut off by PSNC/Dominion Energy. An estimated 46,000 cubic feet of
gas was released during this incident. At approximately 1006 hours, a large explosion with a
total building collapse and fire occurred at 115 North Duke Street.
This incident caused various injuries and two fatalities. The first fatality occurring moments after
the blast, was attributed to the failure to act by Mr. Lee. Mr. Lee knew of this gas leak at 0907
hours, approximately 59 minutes before the deadly explosion and 33 minutes before the fire
department arrived. DFD personnel had directed total evacuation after monitoring 100% LEL in
Kaffeinate. After the explosion, Mr. Lee was trapped under a large I beam in the front of the
structure. This beam was approximately 10 feet west of the entrance, and spanned the width of
the structure. This beam was a main support beam of the second floor. The second fatality, Mr.
Rambeaut, who arrived moments before the explosion and was located outside of Kaffeinate; he
was performing his duties as a responder. The blast force projected him an estimated 20 feet
from his pre-explosion location. Based on the Livery video, two additional critically injured
victims were located on North Duke Street; Don Smith of PS Splicing LLC and Enrique Reyes
of Optic Cable Technology LLC. Both victims were projected 20 to 30 feet from their preexplosion locations.
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