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Bear wrestling matches .
are prohibited.
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It Is illegal to maim ?
oneself to escape duty. ¢




"hli"lll i

:I.,.' . '. = " '..'.-
X~ g &
You may not have an icey

ream cone in your back ¢
pocket at any time.
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s considered an offense @
an umbrella on a street, for
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be blindfolded while
operatlng a vehicle.



It is |Ilegal to wear a fake‘ig:r
moustache that causes +
Iaughter in church. 1




m, It signifies to the publ-lc that
E an anlmal control offlcér




(I\/I0|Ie) No one may
use a ‘funk ball’ within
the C|ty Ilmlts
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- (Moblle) Bathmg In city ¥
fountains is prohibited. -
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Introduction to
Failure
Investigation

(é'l)’HMSA

US. Depart of Transportation

Pipeline dH d s Materials
SfiyAdm nistratio



Investigation of What?

e|Incidents
*Failures =
oAccidents o




o why investigate?

©8192.617 — Investigation of failures
...... procedures for analyzing accidents
and failures

» §192.605 (e)

The procedures required by ........ and
8192.617 must be included in the manual
required by paragraph (a) of this section



I NVESTIGATION

Operator shall prepare & follow a manual of
written procedures...

8195.402 (c)(5) Analyzing pipeline
accidents to determine cause

8§195.402 (c)(6) ...and the possibility of

recurrence of accidents analyzed under
paragraph (c)(5) of this section.



estigate

To observe or study by close
examination and systematic
iInquiry

* examination:
o0 Inspect closely,
{0 test the condition of,
eto Inquire carefully



 What to Investigate

* Do all failures, accidents, leaks or
other events need to be investigated?

* Operator should specify in written
procedures when investigations are
needed as well as how detailed the
Investigation needs to be.



“Who investigates?

* DOT - PHMSA/State regulators
e Pipeline hazards to public

* EPA
e Environmental contamination

* OSHA
e Workplace accidents

*NTSB
e Any transportation accident




- Role of Pipeline Invé.p%e

* Ensure Public Safety
» Compliance with regulatory requirements

* Review procedures and emergency response
for violations

* Help direct the investigation
e Safe operation of the facility




" Role of Pipeline Operators

e Search for the
probable cause

* Repair and restore
service

* Prepare for litigation

* Prevent the possibility
of a recurrence
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| Investlgatlon

e Some failures are
obvious

e Weather related
events such as
hurricanes,
tornados

e Automobile
accidents ik

» Other obvious &
events



Bullet hole In pipeline

Vehicle accident



Operators Procedures
*Written procedures s mme

Incident / Near Miss Investigation and Root Cause
Analysis Process

e Detalled in types of S

imvestigation and analysis.

This procedure should be used to mvestigate all DOT Reportable Incidents (even if later

]
fa | rescinded). This procedure may be nsed when investigating the events pertaining to a Safety
I l |reS Or evel l S O RelatedCoudmonorAlmma]OpemungﬁertnP]aus220050111)T1m1den15
Reporting and I gating Req 220.05.02 Safety Related Conditions -

R aml* ing Requi or 220.05.03 Abnormal Operations for
addmomlmftmnanou_

. . Depending on the nature and extent of a Facility Failure, as defined in Section 8, these
investigate e
The Incident/Near Miss I igation and Root Canse Analayis process applies to health
and safety, vehicle, or equipment failure investigation and analysis. This procedure

describes the steps that may be followed to document the incident, the history leading up to
ﬂiemdent,mdldenhf}lmgihemntc&use(s) Follumgﬂuspmnedmemﬂhelptomzme

stigations and to help in d = root causes. Understanding the true
rontummuusﬁofmmdmtﬁma:ymhelppm»mlmudemﬁmmmmmg
. and may be used to imp p P ep i designs, and
’ ’ quip & material 5 pecificati
WARNING: Use caution when performing inspections or investigations where

slip, trip and fall, hazards exist or when bending, striking against objects, contacting
sharp edges, touching electrical fences or coming m contact with pinch points.

where, and how .

22 Emplu'yu: andfnrlnumleadernn:s(nnhfytheMominnngCenimufaﬂvdncle

safety and other i
] ] =
1.3 Employee and Team Leader Perform Initial Investigation within 24 to 45 Hours
. The team leader will create a Maximo work order, and associate the Incident
Investigation and Foot Cause Analysis Job Plan.
FROCEDURE HO- 120,004 007 ERTECTIVE DATE 0110005

DOCUMENT CONTACT: Codes and Stamdard: Pago 1of 9



' Response to Leaking Gas

* CORRECT UNSAFE CONDITION;
* RESTORE SERVICE;
* DOCUMENT NEW INSTALLATION;

e Determine cause of failure.

Failure investigation Is often secondary
to the top three goals.
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att6 Inves Igate

* The events and actions that lead to the failure
* When did the failure occur

* Why did the failure occur

* How did the failure occur

* Where did the failure occur

* Who was involved/identified the failure

* How much could have been prevented

* What else was affected?
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"Pipeline Scene Investigation
(PSI instead of CSI)

Take a forensic approach to
Investigating a failure, accident, or
Incident and follow basic
root cause Iinvestigation
techniques and rules
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ollow the Basic Rules

» Use an investigation form to help prompt and
remind you what to collect

* Document only the facts and never opinions
Don’t jump to conclusions
- Allow the evidence to direct the investigation

e Construct a time line of the events
* Document surface conditions at point of failure

* Document weather and environmental conditions
at time of failure, 24 hours before and after as
available

37



ow to Investigate

Always make sure the
location IS safe



ipeline Scene Invest
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Photograph and Diagram the Scene
Interview Witnesses
Conduct a Migration Survey

Retrieve or Dig up the Facility,
preserving failed equipment

Make Repairs
Test the Facility in Place

Run tests on failed equipment as
needed

Additional system tests




of the Scene

* Photos are important throughout the procedure

e Used to identify as found conditions

e Location of debris, damage conditions

e Preserve a chronology of actions

e May be needed during repair process or
as additional conditions =
uncovered

e |[dentify as left conditions










the area

e Keep running list of photographs and locations

‘of the Scene

* Photographs from all angles, sides or views of

for future reference

e Establish scale or perspective and dimension

Pipeline Failure Investigation Report

Photo Documentation
Overall Area from best possible view. Pictures from the four points of the compass. Failed Component. Operator Action,
Damages in Area,
Address Markings, etc.
Photo Photo
No. Description No. Description
1 31
2 32
3 33
4 34
5 35
6 36




Iithout scale

otographs

)
.




otographs shoy
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of the Scene

Video

- Video may be useful tool

- Video without the
microphone on

» Helps document actions
taken by all parties




of the Scene

* Diagram location with measurements as
possible

e Location of debris may help investigation
and timeline of events

e GPS locations instead of measurements
still allow mapping

e Witness can use copies of diagrams during
Interviews
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Evidence of Material
Removed From Site

Casing on north side of service road

ipe on south side of 1-20 east bound Lane next to bri

east meat
affer casing was removed from I-20 east bound lane.

Pipe located on west side of slough

91281117
32262887
91281071
32262033
91 28.1003

01 280094

322699
9128.0998

Pipe south end of rupture

i

Pipe north end of rupture

Pipe north side of I-20 west bound lame

Small piece of pipe south of crater 1 10 ft west of Line 100

Small piece of pipe located on north side of I-20 west bound lane

Field jomnt form
——mh=a5.
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“Interviews

e Interview withesses

e May need multiple
Interviews

e Use diagrams

e Develop list of
guestion before
Interview




Wltness Interviews
* Company personnel

* On site personnel
* First responders
» Control room
» Contractor personnel % P
p %Ww ¢ ﬁgpgi: ..==.-4:,= ’ '
* Public e
* Media &y yom— A
» Emergency response CRIl ¢ e
personnel AN -




Me. Parey Teasley
1. - Mz, Cary Worghas
Hi . Attomey Rebest Lavrence
7 3. Mrw. Widds Mathews

4. merufilie Alles

5 Mrs. Dora Hasiless

6. Mre. Carsliyn Woodard

T Kr. Frank Diggs

8. TMrd. Jane Fsating

5. LaD. Turner, M.D.

19, Hr. Tecar Adars

11:  Mea, virgle Adana

13, Mre. Gladys Wlfln;r

13.  Miss Buth Singlotary

14. Ma. Ruth Linten

1%, Hrs. Yelea Lanb

1%. Hre. Ehirley Fatgick

17 Kr. John ©ovingoon

18, mes. Joy Litile

19, kes.. Fenmeth Barker

« TOreEs Toazaley

Plotting withesses locations can help
determine If they had line of site of the

Mesl Seolqereun

| iy
AppLisneal S
Etaniieh

AT TiEe
service
Center
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N ikation Survey

* Determines where the gas came from and
where it went.

* Confirms that there are no additional
hazardous areas (i.e. gas up against an
adjacent house)

» Checks for collateral damage
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* Treat digging and
recovery of o
equipment as
archeological dig AR

* Take pictures and

make diagrams as
needed




ecover Damaged Facility

* Recover all pieces of failed equipment

e Label all pieces
« Include equipment orientation
« Direction of gas flow

e Follow a chain of custody for all pieces.
- Maintains integrity of evidence 2.4®
« Protects company
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" Recover Damaged F:

*DON'T TOUCH
FRACTURE

% SURFACES

g2v o « Don't clean fracture

¢ surfaces or pieces

BL.0 « Wrap in bubble-wrap or

W similar product

* Secure In shipping
container







~ Depending on Material

e Indicate If there Is evidence of external corrosion

» Take and record CP readings at grade and at pipe
elevation before and after repairs

* Other sampling such as soil pH, water, solid samples

* Visually indicate the type and condition of any
coating

* Indicate if the pipe and components are above or
below ground/water/surface

e Follow O&M Procedures




epairs

* Document repairs
e Why that particular repair was used
e Repairs suitable for MAOP

e Testing was done to ensure the integrity
of the system before returning it to
service

e [dentify other areas of the facilities that
may be affected by the conditions of this
faillure/incident/accident






" Pressure Testing

* Pressure test only to the operating
pressure at the time of the failure.

* Ensure that the test equipment Is
calibrated.

* Ensure test Is done In accordance with
O&M procedures

e Notifications



"Basic Information

e Historical data

e Pipe or equipment information
e Date of installation and installation method
e Normal operating pressure and test records
e Operating pressure at time of failure

e Copies of photos of excavation
e Soll samples

e Cathodic protection data

e Gas samples

e Pipe inspection information




er Information
re they comect?
* Emergency Plan

e O&M Plans and Records WW téeq W?

* Operator Qualification
* Integrity Plans
* Maps, diagrams, GIS information

* Pressure data
e Charts, SCADA

e Other incidents/abnormal
operation information



Additional System Tests
* Check System for additional problems
or collateral damage
e Pull outs, leaks, and other damage
e May also need investigation



= fi'o'nhal Consic

*Don’t forget to consider:
eDrug and alcohol testing
eOperator Qualification



Prevent Recurrence

§192.617 — Investigation of failures
...... procedures for analyzing
accidents and fallures...... to
minimize the possibility of a
recurrence



revent Recurrence

* Information circulated to appropriate
personnel

* Procedure Review
» Data storage for future reference

e May be months to years before another
type failure

e Allows comparisons to previous failures




~~~~~ | Prdéédure R

* Emergency response procedures
* O&M Procedures

* Operator Qualification
* Integrity Management
*Construction H§i &
* Purchasing »




oot Cause Analysis

Proper Investigations take time

Rarely Is there only one Root Cause
to a Failure!!

May be failures where the cause
cannot be determined



Additional Information

*PHMSA Form 11 —
Pipeline Failure Investigation Report

www.phmsa.dot.gov/pipeline/library/forms



QUESTIONS?



