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Accldent I nvestigation Division
. AID was established on April l, 2017

. Review, Evaluate, and Circulate NRC Notifications

. Manage Investigation from Initial NRC Notification through Cause Determination

. Conduct Onsite Accident Investigations: Support NTSB and State Investigations

. Review Operator 30-Day Accident/Incident Reports

. Publish State and Federal Monthly Accident Report Summaries (SMARSA4ARS)

. Analy ze Data to Identiff Emerging Trends

. Capture and Share Lessons Learned (SAFE Bulletins, State Conferences, etc.)
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Delaware incident causes National Reportable lncidents 2OLA-2023
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Outside the Box - Assignirg Risk Factors

Cathodic Protection Com m u n ication/H azard Assessme nt

Construction Control Room

Design Distracted Employee

Human Error lntegrity Assessment Methods

I ntegrity Th reat ldentification Leak Detection

Manufacturing Defect Maps/Records

Preve ntative Ma i nte na nce Training

Repair/Maintena nce Work Software Logic

Procedures * lncorrect, Not Developed, or Not
Followed

Risk Factor - Undefined, Unknown, or Not Yet

Determined

7





N DAMAGE BY

TION DAMAGE BY OPE

All HL Sub-Causes

ROUTINE OR NORMAL FISHING OR...

DAMAGE BY BOATS, BARGFS,.,.

PREV DAMAGE.,.

NEARBY INDUSTRIAL, MAN.MADE, OR,..

INTENTIONAL DAM46E

I".IIGH WINDS

OTHTR NATURAL FORCE DAMAGE

EARTH MOVEM[NT, NOT DUE TO.,.

ELTCTRICAL ARCING IROM OTHTR,..

PREVIOUS DAMAGE DUE TO...

WRONG EQUIPMENT SPECIFIED OR...

OTHER OUTSIDE FORCE DAMAGT

LIGHTNING

DAMAGE BY OPTRATOR OR,.,

UNKNOWN

ENVIRONMENTAL CRACKING-RELATED

DAMAGE BY CAR, TRUCK, OR OTHER,..

EXCAVATION DAMAGE 8Y...

PIPETINT OR EQUIPMTNT...

H[AVY RATNS/Ft0ODS

MISCELLANEOUS

ORIGINAL LATED..,

I.AILURE OF EQUIPMENT BODY,..

DETECTIVE OR TOOSE IUBING OR.,,

TEMPERATURE

VALVE LEFT OR PLACED IN WRONG,..

TANK, V[sSTL, OR SUMP/SEPARATOR,.,

EQUIPMENT NOT INSTAIIED PROPERLY

CONSTRUCTION., oR...

All GT Sub-Causes

sNow/tcE TMPACT oR AccuMUmloN
PREVIOUS MECHANICAT DAMAGE..,

INTENTIONAL DAMAGI
DAMAGE BY BOATS, BARGE5,...

Flf D oR... I

ILICTRICALARCIN6 FROM OTHTR,., I

HIGH WINDS .

DAMAGI BY OPERATOR OR.., t

PtPELINE OR EQUtPMt N 1... r
NEARgY INDUSTRIAL, MAN-MADE, OR... I

EQUIPMENT NOT INSTALTED PROPERLY T

ROUTINE OR NORMAL FISHING OR... .
FAILURE OF EQUIPMENT BODY....

DEFECTIVE OR LOOSE TUEING OR,,. I
LIGHTNING T

OTHER NATURAL FORCE DAMAGE T
HEAVY RAINS/FLOODS T

PREVIOUS DAMAGE DUE TO..

EARTH MOVEIVIENT, NOT DUT TO... !
EXCAVATTON DAMAGE BY,.

OTHER 0UTS|De FORCE DAMACE r
VAIVI LEFT OR PLACED IN WRONC,.

ENVIRONMENTATCRACKING-REL,ATED T
C0MPRESSOR OR C0MPRESSOR-... r

UNKNOWN I
TEMPERATURE I

MISCELLANEOUS 
-NON-THREADED CONNECTION FAILURT T

ORIGINAL MANUTACTURING'RELATED..

OTHER EQUIPMENT FAILURE T
ER,.. T

I

THR[ADID CONNECTTON/COUPLrNG... r
,.'.-

INTIRNAt CORROSION

MALFUNCTTON OF CONTROT/R6LrEF..

ALL 6D 5ub-Causes

Tree/Vegetation Roots

Pipe Seam

Other Equipment Failure

Erosion of Support Due to Oiher Utilities

Threaded Connection Failure t

Temperature t

Non-threaded Connection Failure t

Butt Weld I

Valve I

Other Natural Force Damage I

Earth Movement, NOT due to Heavy... I

Valve Left or Placed in Wrong Position,... I
Snow/lce lmpact or Accumulation I
Other Pipe, Weld, or.loint Failure r

High Winds r
Wrong Equipment Specified or Installed r

Damage by Operator or Operator's... r
gody of Pipe r

Pipeline or Equipment Overpressured r
[xcavation Damage by Operator {First... !

Previous Damage due to Excavation... r
[quipment Not lnstalled Properly r

Heavy Rains/Floods r
Mechanical Joint Failure r

Malf uncrion of Cortrol,/Relief Equrpment r
lntentional Damage :

Miscellaneous r
ngr

Electrical Arcing uipment... rr

MALIUNCTION OF CONTROT/RTLIEF...

THREADED CONNECTION/COUPLING,.,

OTHER EQUIPMENT FAILURE

PIJMP

Ne:;by

Fusionioint r

Man- or Cther... 

-Other Outside Force Damage r
Unknown t-

Damage by Car, Truck, or Ciher... 

-

NON-THREADTD CONNFCTION TAILURE

INTERNAL CORROSION

0 100 200 300 400 500 600 700 0 50 100 150 200 250 300 350 0 50 100 150 200 250

Damage by Operato

ER INCORRECT

Other lncorrect



HL Failures Resulting in 108 Ruptures

VAIVE ITFT OR PLACED IN WRONG.,. I

TEMPERATURE I

PUMP OR PUMP.R[LATED EQUIPMT.NT I

LIGHTNING I

FAILURE OF IQUIPMENT BODY (EXCFPT... I

UNKNOWN I

NEARBY INDUSIRIAL, MAN-MADE, OR... I

MALFUNCTION OF CONTROT/RELIEF... I

EXCAVATION DAMAGE BY OPERATOR,S,.. I

OTHERINCORRECTOPERATION I

OTHEREQUIPMFNTFAILURE I

EXCAVATION DAMAGE BYTHIRD PARTY I

EARTH MOVEMENT, NOT DUE TO HEAVY.., IT

DEFECTIVE OR IOOSE TUBING OR TITTING II

HIAVYRAINS/FLOODS I

PREVIOU5 DAMAGT DUE TO EXCAVATION.., 

-
THREADED CONNECIION/COUPLING.,, 

-
INT€RNALCORROSION II:

CONSTRUCTION', INSTALLATION., OR.,. I

ENVIRONMENTAL CRACKING-RELATED 

-

PIPItINE OR EQUIPMTNT OVERPRES5URTD 

-

EXTERNALCORROSION 

-

ORIGINAL MANUFACTURING-RELATED,.. 

-

GT Failures Resulting in 184 Ruptures

ROUTTNE OR NORMAL FTSHTNC OR OTHER... I

OTHER EQUIPMENT FAILURE I

NON.THREADED CONNECTION FAILURE I

THRTADED CONNECTION/COUPLING FAILURE I

OlHER NATURAL FORCE DAMACE I

OTHERINCORRECTOPERATION I

FAILURT OF EQUIPMENT BODY {EXCEPT... T

NEARBY INDUSTRIAL, MAN-MAD[, OR OTHER.,, I

MrscEtLANeous I
TXCAVATION DAMAGE BY OPERAIOR'5.. I

tvIALFUNCTtON OF CONTROvREUEF... I

DAMAGE BY CAR, TRUCK, OR OTHER.,. 

-
EXCAVATI0N DAMAGI BYTHIRD PARTY I

HEAVYRAINS/FLOODS I

pRtvtous DAMAGT DUt ro txLAVA ilurrr... I

EARTH MOVTVI[NT, NOT DUE TO HEAVY.,. Il

ORICINAL MANUFACTURIN6-RELATTD (NOT... 

-

ENVIRONMENTAL CRACKING.RELAIED 

-

DESI6N., CONSTRUCTION., INSTALLATION-,.-. 

-

INTERNALCORROSION 

-

EXTERNALCORROSION 

-

0 15 2A 25 0510152025303540 -10-5 10



Close Interval Survey

Was a CIS done on the HL pipeline
with external corrosion failure?

Was a CIS done on the GT pipeline
with external corrosion failure?

r YEs

lNo

lnvestigate -Analyre - Prevent

r YES

lNo

;?HttJlSe: Your Safety is Our Mission
\*-



Where Do HL Failures Occur?

r ORIGINATED ON OPERATOR-CONTROLLED PROPERTY, BUT THEN

FTOWED OR MIGRATED OFF THE PROPERTY

r PIPELINF RIGHT-OF-WAY

s TOTALLY CONTAINED ON OPERATOR-CONTROLLED PROPERTY

Where Do NG Failures Occur?

r OPERATOR-CONTROLLED PROPERry r PIPELINE RIGHT-OF-WAY



External Corrosion after Tool Run

HL Reportable External Corrosion
Failures after Tool Run

GT Reportable External Corrosion
Failures after Tool Run
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External Corrosion after Hydrotesting

H L Reportable External Corrosion Failures
after Hydrotesting

GT Reportable External Corrosion Failures
after Hydrotesting
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Leak Investrgation

. Determine leak location using Flame
Ionization (FI) Unit

. Pinpoint leak: determine leak spread by bar
holing until 0% gas obtained in all
directions

Check several nearby houses

- If no one is home, check doors and windows

- If a positive reading is obtained, evacuate

Check nearby manholes

If you find any positive gas reads, c

House
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Current Understanding from Experiments

Example: Effect of Surface Cover
(c)(b)

ryH*

(h) lJ hB oilcak

"a. li,il
l{ h\.r!irr rcni,,fuiiirr

'rL

(!)

(i

c

:ffil-il
Disunec lirn lcrk poinr (rn)

LEL = 50,000 ppm (5% CH4 V /)
UEL = 150,000 ppm (15% CH4 V /)

Jayarathne, Smits. Zimmerle.. 2022. METEC Research Alert
Zimmerle. Smits, Jayaralhne, 2022. METEC Research Alert
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Leak Investigation rr
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Case Study
Atmos Energy
Dallas, Texas
Gas M igration
One Fatality and
Th ree lnju ries
Februa ry 23,2018



. Februa ry 2L,2018 - Day 1

. House 3527 has an incident at 5:49 a.m.

. Homeowner heard a popping noise in
the attic where the heater unit is
located. He investigated and found the
steel cover to the furnace not on the
unit.

. When the cover was reinstalled, the
furnace operated the pilot-light igniter
operated and an explosion occurred
throwing him backwards. He never
smelled any gas odor.

. Arson investigators responded and
determined the cause as
"undetermined".

. Gas company was also on site but not
allowed to test service due to structure
damage.

. Ground saturated from exceptionally
heavy rains



.':

. Februa ry 22,20!8 - Day 2

. House 35L5 has an incident at
LO:Z! a.m.

. Homeowner was alone and
began to boil some water when
the flames acted erratically and
began to grow out of control
and engulfed him.

. Fire traveled to attic causing
additional damage.

. Arson investigators interviewed
the witness and determined
that it was an appliance issue.

. No gas odor detected by
resident

. Rain continuing

20



. Februa ry 23,2OLB - Day 3

. House 3534 has an incident
at 6:38 d.ffi., with a fatality
and 3 injured, L released

. Lived in home one month
after full renovation.
lncluding new gas and sewer
service lines to alley.

. Homeowner head a loud pop
in kitchen around 11 p.m. but
found no source.

. No gas smell prior to
explosion

. TX-RRC, NTSB and PHMSA
launched to investigate.



Leak surveys were
performed after
each explosion, with
RMLD and CGl.



Pressure testing of mains and
services with air will establish
the integrity of the distribution
piping, or not. Also, customer

8i?l !'" ; f,i'il""" 'dT fl h B ?[3 yi I'd
explosrons.

a

Develop a pressure test
protocol

Where to cut and cap main
and services

Maximum test pressure and
duration

lf a leak is identified, then
flow test to determine the
size of the failure(s)

Larse sections that fail test
will"need to be broken up

a

a

a
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During excavation pay close attention to what is being dug up.
Evidence can be anywhere. Sand bedding for sewer line was conduit
for gas migration. Test and document to confirm theory. CGI shows
35% LEL,9 days after the gas was shut-off.



Evidence can be anywhere. Soil will discolor from
the release of natural gas, dry out and scrub
odorant. A dated coke bottle found next to main
failure. Date corresponds to sewer installation.



Source of the gas was identified at a location were a sewer
main was installed in 1995, with only 2-inches of clearance.
The line was dented and gouged with excavation
equipment and failed 23 years later as a circumferential
crack.



Document the
details as it

paints a
picture. 664
feet of pipe
tested with

multiple leaks
identified.

Only one was
large enough

to result in the
migration.
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Be safe while working, What is wrong with this
picture. A pressure test cap will be welded on
for pressure testing in a few minutes. A
compression coupling can be seen by support
block.
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Questions

NPIC Hotline (888) 7L9-9033

P H M SAAcci d e nt I nvest ieati o n D ivi si o n @ d ot. sov

PHMSAAID@dot.sov

Blesso n. mathew@ dot.gov

(404) s6s-3488
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