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Background

Integrity management (IM) refers to a system of risk analysis and mitigation that, for the first time, re-
quired pipeline operators of hazardous liquid and gas transmission pipelines to identify all risks to certain
pipeline segments, physically inspect those sections on an ongoing basis, and mitigate those identified risk
factors. These inspections have led to the repair of thousands of problems on pipelines. The covered sections
of hazardous liquid pipelines (~40% of total mileage) are required to be re-inspected every 5 years. The
covered sections of gas transmission pipelines (~7% of total mileage) are required to be re-inspected every
7 years. While less than half of all hazardous liquid pipelines, and less than 10% of all gas transmission pipe-
lines are required to be inspected under the IM regulations it should be noted that due to the layout of the
pipelines and the covered areas, significantly more miles of pipeline are inspected than required, and that

a few operators have started using aspects of IM on their entire systems. For hazardous liquid pipelines this
inspection system started in 2007, for natural gas transmission pipelines it began in 2004, and implementa-
tion began for gas distribution systems in August 2011.

From Prescriptive Rules to a
Performance-Based Risk-Manage-
ment Approach to Regulating
Pipelines

With the introduction of integrity management rules,
PHMSA increased the pace of the shift from prescriptive
regulations toward performance-based risk management
regulations. While PHMSA still has some regulations that are
prescriptive in nature, the integrity management rules allow
operators a high degree of flexibility to adapt their programs
and plans to fit their particular circumstances. While some
believe this allows companies to focus on the most applica-
ble and cost-effective safety efforts, others argue that the
regulations allow entirely too much flexibility and that their
language inhibits enforcement. Good performance-based
risk management systems also require reliable, accurate,
unbiased data to be collected, maintained, readily avail-
able and easily interpreted to determine whether outcomes
of the system are adequate. After the NTSB report on the

PGGE failure in San Bruno called into question whether
PHMSA and the states are obtaining data on “meaning-

ful metrics” to be able to judge the outcomes of integrity
management, everyone from INGAA to PHMSA to the DOT
Inspector General to the California Assembly began having
conversations about meaningful metrics: what they might
be, whether data is being collected on any of them, and to
what extent those data are reliable. That continues to be an
ongoing issue.

Meanwhile, an example to help you understand the
difference between prescriptive regulations and per-
formance-based ones, both aimed at safer roads:

Under a prescriptive regulatory system, like a speed limit,

it's easy to tell if a motorist violated the rule, and enforce-
ment can follow, even if the motorist was driving safely at 76
miles an hour. A performance-based system: “drive safely” is
much more subjective, making enforcement more difficult,
yet arguably, because it encompasses much more than one
aspect of safe driving — speed — it could result in safer roads.
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Integrity Management

Integrity Management, or "IM”, as it is frequently called,
refers to a set of assessments and continuing data integra-
tion obligations that apply to transmission pipeline opera-
tors within a certain subset of the nation’s pipeline system:
those operating in locations where a failure would have high
consequences. For distribution pipeline operators, whose
lines are predominantly in populated areas, the required
integrity management programs apply to the entire sys-
tems. The basic principles of IM are the same for distribution
pipelines as well as transmission pipelines, but a good deal
of the language below is pulled from the gas and liquid
transmission IM rules as you will see by the reference to High
Consequence Areas (HCAs) which do not exist for distri-
bution pipelines. An important distinction between liquid
and gas transmission line IM is that the rules apply to gas
line segments that are in HCAs; for liquid lines, they apply
anywhere a failure could affect an HCA, meaning they would
still apply to a segment outside an HCA if a hazardous liquid
would flow into an HCA from a failure.

For both liquid and gas transmission lines, the IM rules apply
in areas identified as "high consequence areas” or HCAs,
although the definition is different for each type of line. For
gas lines, HCAs are defined by the population and building
density near the pipeline. See 49 C.FR. § 192.903. For liquid
lines, HCAs are defined to include urban areas or other pop-
ulated areas identified by the Census Bureau, commercially
navigable waterways (which PHMSA interpretation limits to
areas of current shallow and deep draft freight traffic, exclud-
ing areas used by fishing and pleasure craft and is perhaps a
much narrower interpretation than intended in the statute)
and "unusually sensitive areas” as defined in 49 C.FR. § 195.6.

Operators are required to identify where their lines run
through HCAs, but at least at the present, the public does not
have current access to learn the extent of mapped HCAs, the
methods that were chosen to determine them, or the factual
basis for their determination. There is also no way for the
public to challenge the designations. The 2011 pipeline safety
reauthorization bill required that HCAs be made part of the
National Pipeline Mapping System. However, more than 10
years later, HCAs are still not included in the public viewer
version of NPMS. Allowing the public to view this informa-
tion would significantly increase awareness regarding where
integrity management is being implemented.

PHMSA describes the purposes of the
transmission IM rules as follows:

o If you would like to be added to our email list so you learn of opportunities to participate in pipeline safety
initiatives and rule makings, send an email to info@pstrust.org.

Scan to

access the
digital version
including links


http://www.gpo.gov/fdsys/granule/CFR-2010-title49-vol3/CFR-2010-title49-vol3-sec192-903
http://www.gpo.gov/fdsys/granule/CFR-2011-title49-vol3/CFR-2011-title49-vol3-sec195-6
mailto:info%40pstrust.org?subject=
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What Do the Integrity Management
Rules Require?

Elements of an IM plan

From PHMSA's briefing on integrity management:
Anintegrity management program is a set of safety man-
agement, analytical, operations, and maintenance pro-
cesses that are implemented in an integrated and rigorous
manner to assure operators provide protection for HCAs.
While the rules provide some flexibility for an operator to
develop a program best suited for its pipeline system(s)
and operations, there are certain required features — called
"program elements” — which each integrity management
program must have.

The core integrity management program
elements include:

o |dentifying all locations where a pipeline failure might
impact an HCA.

o Developing a risk-based plan (known as the Baseline
Assessment Plan) to conduct integrity assessments on
those portions of the pipeline. Integrity assessments are
performed by in-line inspection (also referred to as "smart
pigging”), hydrostatic pressure testing, direct assessment
or other technology that the operator demonstrates can
provide an equivalent understanding of the condition of
the line pipe.

o Integrating the assessment results with other relevant
information to improve the understanding of the pipe’s
condition.

o Repairing pipeline defects identified through the integrat-
ed analysis of the assessment results.

o Conducting a risk analysis to identify the most significant
pipeline threats in segments that can affect HCAs. Exam-
ples of pipeline threats include corrosion, excavation-in-
duced damage, material defects, and operator errors.

o |dentifying additional measures to address the most sig-

For specific Information on the differing
Integrity Management programes, click
the links below:

Integrity Management for Hazardous Liquid Pipelines

Integrity Management for Natural Gas Transmission
Pipelines

Integrity Management for Natural Gas Distribution
Pipelines

nificant pipeline threats. These measures include actions
to prevent and mitigate releases that go beyond repairing
the defects discovered through integrity assessment.

o Regularly evaluating all information about the pipeline
and its location-specific integrity threats to determine
when future assessments should be performed and what
methods should be selected to conduct those assess-
ments.

o Periodically evaluating the effectiveness of the integrity
management program and identifying improvements to
enhance the level of protection.

The Baseline Assessment Plan must identify the specific
integrity assessment method(s) for each segment that
can affect an HCA. These methods must be based on the
identification of the most significant integrity threats for
the specific segment. The Plan must also include a sched-
ule indicating when the assessments of each segment will
be performed. The schedule must be risk-based, meaning
that higher-risk segments are scheduled before lower-risk
segments. Operators must document the technical basis for
the assessment methods they select and the risk analysis
performed to establish the schedule.


http://primis.phmsa.dot.gov/comm/IM.htm?nocache=3137
https://www.phmsa.dot.gov/pipeline/hazardous-liquid-integrity-management/hazardous-liquid-integrity-management-hl-im
https://www.phmsa.dot.gov/pipeline/gas-transmission-integrity-management/gas-transmission-integrity-management-gt-im-overview
https://www.phmsa.dot.gov/pipeline/gas-transmission-integrity-management/gas-transmission-integrity-management-gt-im-overview
https://www.phmsa.dot.gov/pipeline/gas-distribution-integrity-management/gas-distribution-integrity-management-program-dimp
https://www.phmsa.dot.gov/pipeline/gas-distribution-integrity-management/gas-distribution-integrity-management-program-dimp
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Implementation: What's the Status?

There are undoubtedly examples of companies where IM

is well thought out, well managed and well-implemented.
Unfortunately, the 2010 PGGE explosion in San Bruno will
stand for a long time as an example of how IM can fail as a
safety program when the company’s program is inadequate
and regulators fail to identify its inadequacies. PG&E lacked
sufficient records on which to base its threat identification
and operating pressures because it failed to maintain re-
cords showing the kinds of pipe or quality of welds. It chose
an assessment method (“direct assessment”) only valid

for use when corrosion is correctly identified as the biggest
threat to a segment. And it chose not to use a hydrotest (a
pressure test using water in the pipe) on that section of its
pipeline. The direct assessment inspections of PG&E failed
to identify the pipeline’s shortcomings, in part because of
the way the inspections were designed. As the NTSB pointed
out, the inspections need to verify the truth of the operators’
records, not just blindly trust them.

PHMSA has provided data for integrity management per-
formance measures for each type of pipeline, which can be
found through the links above. After multiple discussions
around the issue raised by the NTSB — what meaningful
metrics should operators and regulators and the public be
using to judge the performance of integrity management
systems — a group of stakeholders agreed on the metrics
presented by PHMSA here. These
metric standards have not been up-
dated since 2017, and do not include
such important facilities such as
Highly Volatile Liquids and we hope
PHMSA will bring stakeholders back
together again soon to update the
metrics PHMSA tracks.

PHMSA has also provided progress
reports for each type of pipeline on
how many miles have been assessed
using various methods, and how
many repairs have resulted from
those assessments. Those assess-
ment reports can be found on the

Incidents per 1,000 Miles

Significant Incident Rate by HCA Status
Singificant Gas Transmission Incidents per 1,000 Miles (2010-2021)

PHMSA website, also under the "Performance Measures" tab
on the left, but through a link in the text on that page.

The Data and Statistics Overview is here.

Is IM Working?

Integrity Management is more than "Pig and Dig." It means
assessing the threats to a section of pipeline, preventing
failures, mitigating potential consequences, and integrating
data about that section from all operational activities back
into the threat assessment. Somewhere along the way, that
system is not working properly, because even though many
anomalies have been found and repaired as a result of the
required inspections and repairs, the rate of incidents in
some areas covered by integrity management has actually
risen in the years since IM became the law.

Significant Incidents on hazardous liquid lines and gas trans-
mission lines have gone up in high consequence areas and in
those areas where a failure could affect an HCA. Significant
incident rates on gas transmission lines have gone down
slightly in both HCAs and non-HCAs, which doesn’t demon-
strate safety benefits to Integrity Management programs.

Possible HCA?

T
2010 2012

2014 2016 2018 2020
Year
Source: PHMSA Incident and Mileage Data (2023)


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

As of this writing, no one has offered
a good explanation for why Hazard-
ous Liquids incidents are increasing
and Gas Transmission incidents are
not decreasing on these lines that are
getting better attention and assess-
ments than other pipelines. The trend
is disturbing. It is important, in the
context of working to identify mean-
ingful metrics for pipeline safety, that
information like this not be buried in
the deluge of pipeline industry PR
about its safety record.

What repairs need to be
made, and how soon after
the operator discovers them?

Both the liquid and gas IM rules
establish categories of integrity
problems with pipelines, and for each
anomaly discovered, the opera-
tor must determine how serious a
problem it is and put it on a repair/
remediation schedule accordingly.
The categories differ slightly: for
gas, they are immediate, one year
and monitored; for liquids they are
immediate, 60 day and 180 day. At
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What do those timeframes mean?

Well, firstly, they don't begin until after the repair condition a preliminary inline inspection (ILI) report is completed,

is "discovered.” That means, “Technically speaking: Under following an analytical evaluation that integrates infor-

the Pipeline Integrity Management requirements found in mation from other sources, following excavation of the

the Code of Federal Regulations, 'discovery' refers to the pipeline and observation of a condition, or following receipt
point in time at which an operator has adequate informa- of the final ILI report.” PHMSA website, here. That PHMSA

tion about a defect, anomaly, or other pipeline feature to glossary also describes what qualify as immediate, 60- and
determine the need for repair. Depending on the circum- 180- day repairs for liquid lines. Unlike most other IM regu-

stances, adequate information may be available when lations, these include very specific prescriptive descriptions


https://primis.phmsa.dot.gov/Comm/glossary/index.htm#DiscoveryofaCondition
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of dents, cracks and gouges, their depths and locations

and the resulting category of repair conditions they must

be placed in. The descriptions of immediate, one year, and
monitored repair conditions for gas pipelines are similar,
although we are unable to give many specifics because this
is another area where PHMSA has incorporated industry-de-
veloped standards by reference, and without purchasing
those standards, you would not be able to read the details
provided. See 49 C.FR. § 192.933.

Opportunities for Improvement

The NTSB report for the Enbridge spill in Marshall, Ml and
the PGGE explosion in San Bruno, CA each provide addition-
al fodder for discussions about improving integrity man-
agement throughout the national pipeline system. Those
reports and their accompanying recommendations can be
found here and here. NTSB also completed a study in 2015
that highlights shortcomings of the gas transmission integri-
ty management system, focusing on three major incidents
that occurred in HCAs within five years. NTSB states, “there
is no evidence that the overall occurrence of gas transmis-
sion pipeline incidents in HCA pipelines has declined.” The
study with its 28 recommendations for improvement can be
found here.

While there are clearly opportunities to improve the im-
plementation of IM, the basic theory of risk assessment,
inspection, verification, program changes, and re-inspection
that should lead to continuous improvement of pipeline
safety seems sound. The initial years of IM have led to the
discovery and repair of thousands of pipelines problems
before failures occurred. For that reason, the Pipeline Safety
Trust has made expansion of the IM program to include all
miles of pipelines a high priority during several Congressio-
nal reauthorizations of the national pipeline safety program.
We feel that people in rural areas and that many other types
of environmentally sensitive areas deserve these same
protections. We also believe that gathering lines that are the
same size and operate at the same pressures as transmis-
sion pipelines should also fall under the IM program.

Expansion of the IM program has indeed slowly begun. After
the San Bruno tragedy in 2010, Congress directed PHMSA to

expand IM requirements beyond HCAs where appropriate.
To achieve this, PHMSA amended its regulations in 2019 to
extended certain aspects of integrity management to areas
outside of HCAs by drafting a new definition for Moderate
Consequence Areas (MCAs). Under the new definition,
MCAs are onshore areas for which a potential impact circle
contains either five or more buildings for human occupancy
or any portion of the paved surface of an interstate, free-
way, expressway or arterial roadway with four or more lanes.
To provide greater protections for MCAs, the rule requires
operators to perform integrity assessments for these seg-
ments within 14 years of the final publication of the rule,
and a reassessment at least once every 10 years thereafter.
The rule also provided acceptable methods for conducting
assessments and required review of the assessment data
within 180 days to identify potential threats to pipeline
integrity. This is a promising start to expanded IM—but there
is still plenty of room for improvement.

Safety Management Systems

In 2015, the pipeline industry completed and published a
new Recommended Practice American Petroleum Institute
RP 1173 - Pipeline Safety Management Systems (Pipeline
SMS) designed specifically for pipeline operators. This
relatively new voluntary RP has been touted by many as a
valuable addition to Integrity Management that will help the
industry move to continually improve pipeline safety practic-
es. One industry specialist describes it as:

"A Pipeline SMS is a systematic, deliberate approach to
managing the safety of the workforce, the public and the
company’s asset. [...] It is all employees being empowered
to raise a concern and taking action to mitigate a poten-
tial problem. It is continuously improving our processes,
procedures, performance and culture. It is not a project
with an implementation clock. It is an ever-evolving jour-
ney to zero incidents.”

- Nancy Conder, Director of Safety Management Systems
and Quality, CenterPoint Energy, Houston, TX

A read-only copy of the Pipeline SMS RP can be found here.


https://www.ecfr.gov/current/title-49/subtitle-B/chapter-I/subchapter-D/part-192/subpart-O/section-192.933
https://www.ntsb.gov/investigations/AccidentReports/Reports/PAR1201.pdf
http://www.ntsb.gov/investigations/AccidentReports/Reports/PAR1101.pdf
http://www.ntsb.gov/investigations/AccidentReports/Reports/PAR1101.pdf. 
https://www.ntsb.gov/safety/safety-studies/Pages/DCA14SS002.aspx
https://flipflashpages.uniflip.com/3/94156/1106646/pub/html5.html

