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Everyone Must Be Involved 
• Everyone must be involved in safety and do their 

part to support an Integrity Management System

• Every significant incident results in pressure on 
Government to promulgate more Regulations

• In Failure Investigations, Regulators commonly  
find that Human Performance is the root cause, 
not training and resources

• Our world must move from a “checkbox” mentality 
to understanding the health of our pipeline 
systems by analyzing and understanding data and 
information and promptly acting to reduce risks



Addressing Risks to Improve Safety
• §192.605(c)(4) & 195.402(d) Abnormal operation. 

Periodically reviewing the response of operator personnel to 
determine the effectiveness of the procedures controlling abnormal 
operation and taking corrective action where deficiencies are 
found.

• 192.613 Continuing surveillance (a) Each operator shall have a 
procedure for continuing surveillance of its facilities to determine 
and take appropriate action concerning changes in class 
location, failures, leakage history, corrosion, substantial changes in 
cathodic protection requirements, and other unusual operating and 
maintenance conditions. …

• 192.617 & 195.402(c)(4&5) Investigation of failures Each 
operator shall establish procedures for analyzing accidents and 
failures, including the selection of samples of the failed facility or 
equipment for laboratory examination, where appropriate, for the 
purpose of determining the causes of the failure and minimizing 
the possibility of a recurrence.

• Part 192 SubParts O & P; Part 195, Part 195.450 & 452 -
Identify risks & implement measures to address risks.



Safety Culture is Relevant 
• Safety Culture stresses doing the right thing 

regardless of competing interests or who is watching

• Integrity and Safety Management Systems provide 
mechanisms for Industry to fix their own problems 
before precursor events lead to incidents

• Safety Culture provides a platform from which to 
drive continuous improvement in the safe operation 
and integrity of a pipeline system

• Continuous improvement is a requirement to meet 
the minimum safety regulations for integrity 
management programs. 



Safety Culture  - API 1173
Safety Culture can be described as the shared values, 

actions, and behaviors that demonstrate a commitment to 
safety over competing goals and demands. 

Critical elements of a strong safety culture:
1. Leadership is Clearly Committed to Safety
2. Open and Effective Communication Across the Organization
3. Employees Feel Personally Responsible for Safety
4. The Organization Practices Continuous Learning
5. There is a Safety Conscious Work Environment
6. Reporting Systems are Clearly Defined and Non-Punitive
7. Decisions Demonstrate that Safety is Prioritized Over 

Competing Demands
8. Mutual Trust between Employees and the Organization
9. The Organization is Fair and Consistent in Responses
10. Training and Resources are Available to Support Safety



Evidence of Safety Culture in Your Life
Positive Safety Culture

• An operator’s contractor reported his foreman for 
gouging a plastic main with a digging bar during 
construction and covering it up.
 This report was made to the Operator’s “non-

punitive” reporting system.
 Operator dug up the main and discovered it was 

gouged over 10% . The damaged portion was 
cut out and replaced.

 Reporting individual had only been in the gas 
business , for less than 6 months

 Appropriate actions were taken regarding the 
foreman.



Prudent Proactive Oversight Actions
An operator inspector discovered a bad 

fusion with a new contractor crew.
 Rather than just making the crew redo that fusion, 

he pulled OQ cards until he could re-examine other 
work performed recently.

 After finding another bad fusion, the operator dug 
up 100% of this crew’s work and found  numerous 
issues.

 This process uncovered that despite the crew 
being qualified, they were taking  intentional short 
cuts – the crew had been on the job for a week. 

 The quick and diligent response allowed for timely 
reaction by the operator.



Safety During Leak Response
• An operator responded to an odor call and 

found 18% gas in air readings near a 
building wall (Grade 1 Leak).
 After the initial action, readings 

dropped to near zero.
 Rather than downgrading the leak, the 

operator’s crew stripped the line back, 
foot by foot and soap tested each 
exposed foot of pipe until they found 
the pin hole leak which caused the 
initial gas migration.



Safety Culture in TIMP 
Above and Beyond

 A superintendent on a transmission replacement 
job, detailed each action ranging from which crew 
personnel are on each pipe segment, to each heat 
number on each pipe, to how and where each cut, 
weld, coating application were performed, etc. and 
incorporates all on his mapping of the project.

 When asked why he was capturing data that far 
exceeded operator requirements, he responded 
because that is what the intent of TIMP is…

 “… that in 20 years, something might occur where 
they need to know the type and amount of 
coating, who did a weld, or discover that a specific 
heat number was bad and need to know where 
exactly it is on this 20 mile project.”



Planning of Work Safely
• A contractor working to install a new 

service line to a new home determined 
that the proposed route of a service line 
would conflict with numerous utilities. 
 Rather than place the service line as 

prescribed where it crossed multiple 
utilities and therein risk future damage 
to the line, 

 The crew foreman worked with 
engineering and the homebuilder to re-
route the service where it would not 
cross any utility thereby reducing risks.



DIMP Inspection Results and 
Findings



High Level Observations
• DIMPs must Mature and be 

Continuously improved to mature to 
fit the operator’s unique operating 
environment - a learning experience

• DIMP Rule is a performance based 
regulation to be flexible and allow 
operators to implement their DIMP in 
the most efficient and effective 
manners to improve pipeline safety  



High Level Observations
• Treat DIMP as a tool to analyze needs 

and progress, not as a regulatory 
exercise or a book on the Shelf

• The Plan should culminate in a 
ranked/prioritized list of threats, risk 
reduction measures, and performance 
measures

• Operators are required to Know their 
Systems and the Environments in which 
they operate



Measures to Address Risks (Threats)

Primary Threat 
Category 

Threat Subcategory, as 
appropriate

Measure to Reduce 
Risk implemented

Performance Measure

1 Corrosion External Corrosion on 
Copper Service Lines

Replace approximately 
100 copper service 
lines each calendar 
year

Track number of leaks 
caused by external 
corrosion per 1000 
copper service lines 
annually

2 Excavation Damage Third Party Damage Conduct pre-
construction meetings 
or Monitor locate for 
life of ticket

Track frequency of 
failures per 1000 
excavation tickets 
annually

3 Equipment Failure Mechanical Fittings, 
Couplings or Caps/Seals

Repair or replace 
problem materials as 
found

Track frequency of 
failures by equipment 
type annually



Concerns
• Inconsistent Training of All personnel regarding 

DIMP requirements

• Lack of Awareness of DIMP by all personnel – not 
just at the headquarter or compliance level

• Data quality is a common concern, and an 
appropriate level of resource allocation is 
required;

 Outdated Field data acquisition forms 

 Incomplete Forms with obvious errors

 Data cleanup and scrubbing is often required



Potential Threats Often Not Considered
 Over pressurization events
 Regulator malfunction or freeze-up
 Cross-bores into sewer lines
 Materials, Equipment, Practices, etc. with performance 

issues
 Vehicular or Industrial activities
 Incorrect maintenance procedures or faulty components
 Mechanical fitting failures (Vintage Plastic and Steel)
 Operator error/quality of workmanship
 Age of system and equipment
 Electrical arcing onto the gas systems
 Other potential threats specific to the operator's unique 

operating environment



Employee Retention and Training

• Vacancies created by an aging workforce (turn-
over) have created voids in operating knowledge 
of pipeline systems, and trained personnel have 
not always been available for inspections.

• Retention of trained and qualified employees has 
been identified as a common issue requiring 
transition planning and training

• Documentation of pipeline system and OM&I 
procedures is important to retain knowledge



Improving Safety through 
Performance Measurement and 

Trending Analyses



“What gets measured, gets done.”
• To ensure Risk Mitigation Measures are Improving Safety, 

Performance must be Measured and Trended
• There are many websites that provide performance 

monitoring for Stakeholders on public websites at the 
National, Regional, and Operator level

PHMSA Data and Statistics Overview -
www.phmsa.dot.gov/data-and-statistics/pipeline/data-and-
statistics-overview
PHMSA National Pipeline Performance Measures -
www.phmsa.dot.gov/data-and-statistics/pipeline/national-
pipeline-performance-measures
PHMSA DIMP Website –
www.primis.phmsa.dot.gov/dimp/perfmeasures.htm
PHMSAState Pipeline Performance Metrics -
www.phmsa.dot.gov/data-and-statistics/pipeline/state-
pipeline-performance-metrics

http://www.phmsa.dot.gov/data-and-statistics/pipeline/data-and-statistics-overview
http://www.phmsa.dot.gov/data-and-statistics/pipeline/national-pipeline-performance-measures
http://www.primis.phmsa.dot.gov/dimp/perfmeasures.htm
http://www.phmsa.dot.gov/data-and-statistics/pipeline/state-pipeline-performance-metrics


Serious Incidents - Nationally

Gas Distribution – Flat trend in recent Years

Serious Incident - an incident which causes:
• Fatality or injury requiring in-patient hospitalization



Significant Incidents - Nationally

Gas Distribution – Upward Trend last 8 years since DIMP

Significant Incident - an incident which causes:
• Fatality or injury requiring in-patient hospitalization
• $50,000 or more in total costs, measured in 1984 dollars
• Highly volatile liquid releases of 5 barrels or more or other liquid releases 

of 50 barrels or more
• Liquid releases resulting in an unintentional fire or explosion



Trends in GD Incidents by Cause
- National Data -



Trends in Gas Distribution Leaks by Cause
- State or Region Specific data -

data as-of 3/30/2018



Performance Measurement
• Gas Data Quality & Analysis Team 

posted Gas Distribution and Gas 
Transmission Performance Measures 
on the OPS website at 
www.phmsa.dot.gov/data-and-
statistics/pipeline/national-pipeline-
performance-measures

• Key Performance Indicators (KPIs) 
are identified and trended

http://www.phmsa.dot.gov/data-and-statistics/pipeline/national-pipeline-performance-measures


Gas Distribution Performance Measures
 Serious Incident per Mile - trends &    

“by cause” pie chart
 Significant Incident per Mile - 3 trends
 Leaks per Mile - 3 trends & 2 cause pies
 Excavation Damage  - 2 trends
 Cast and Wrought Iron  - 2 trends
 Steel Miles (Bare/Unprotected) -3 trends
 Miles by Decade Installed - 6 trends



National Trends in Gas Distribution Leaks



Trends in Gas Distribution Leaks
Operator Level – Examples from Website



Gas Transmission Performance 
Measures

 Serious Incident per Mile - trend & “by cause” 
pie charts

 Onshore Significant Incident per Mile - 3 trends, 
also HCA and non-HCA trends & “by cause”

 HCA Immediate Repair per Mile - trend
 HCA Leaks & ILI Detectability - 2 trends &      

“by cause” pie charts
 Steel Miles (Bare and Unprotected)  - 2 trends
 Miles by Decade Installed  - 5 trends
 Onshore Pipeline Significant Incident Rates per 

Decade  - rate chart and “by cause” pie charts



“What gets measured, gets done.”

Reactive –> Proactive -> Predictive

Management Systems Improve Safety



Integrity Management Systems
Performance Measurement

• Guidance is available on methods to develop and 
use metrics that provide for meaningful insights 
into reducing risks of specific threats and system 
wide risks

• ADB 2014-05 - Guidance for Meaningful Metrics 

 ADB–2012-10 Using Meaningful Metrics in 
Conducting Integrity Management Program 
Evaluations

• ADB 2014-02 - Lessons Learned from the 
Marshall, Michigan, Release



ADB – 2012-10
• Remind operators of their responsibilities, under Federal IM 

regulations, to perform evaluations of their IM programs 
using meaningful performance metrics. Program evaluation 
is a required integrity management program element as 
established in §192.911(i)

• A critical program element of an operator’s integrity  
management program is the systematic, rigorous evaluation 
of the program’s effectiveness using clear and meaningful 
metrics.

• When executed diligently, this self-evaluation process will 
lead to more robust and effective integrity management 
programs and improve overall safety performance.

• This process is critical to achieving a mature IM program and 
a culture of continuous improvement and learning.



ADB – 2012-10
• Metrics that measures and provide insights into how well an 

operator’s processes associated with the various IM program 
elements are performing.

• Specific threats that include both leading and lagging 
indicators for the important integrity threats on an operator’s 
systems, including:
 Activity Measures that monitor the surveillance and 

preventive activities that are in place to control risk
 Deterioration Measures that monitor operational and 

maintenance trends to indicate if the program is 
successful or weakening despite the risk control activities 
in place

 Failure Measures that reflect whether the program is 
effective in achieving the objective of improving integrity.



ADB – 2014-05
• PHMSA developed guidance on the elements and 

characteristics of a mature program evaluation 
process that uses meaningful metrics

• Major topic areas addressed in the guidance 
document include:
 Establishing Safety Performance Goals
 Identifying Required Metrics
 Selecting Additional Meaningful Metrics 
 Data Collection and Metric Monitoring
 Program Evaluation Using Metrics



ADB – 2014-05 Guidance

• Tables 1 & 2 are lists of metrics required by Part 
192 and ASME B31.8S-2004 TO BE USED!



ADB – 2014-05 Guidance

Table 3 - IM Programmatic Performance Metrics



ADB – 2014-05 Guidance
Table 4 - System and Threat-Specific 

Performance Measurement
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DIMP Enforcement Guidance

• DIMP Enforcement Guidance is posted and publicly 
available on PHMSA’s website with the other 
Enforcement Guidance documents at 
http://www.phmsa.dot.gov/foia/e-reading-room

• This posting allows Operators to understand 
Regulators’ expectations with regards to the DIMP 
Regulation and supports their implementation of 
their programs

http://www.phmsa.dot.gov/foia/e-reading-room


Questions and Comments?

Thank you for your participation 
in P ipeline safety!
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